MANEMIZTHMIO OEZZAAIAZ
2XOAH ENIZTHMQN YTEIAZ
TMHMA BIOXHMEIAZ KAI BIOTEXNOAOTIAZ

MEAETH NEQN AYTOANTIZQMATQN QZ BIOAEIKTEZ AYTOANOZQN
NEYPOAOIKQN NOZHMATQN

AIAAKTOPIKH AIATPIBH
AIKATEPINH N. KAPATIQPIrOoY
BIOXHMIKOZ-BIOTEXNOAOI'OZ, MSc

AAPIZA 2024

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



MeAéTn VEWV QUTOAVTICWHATWY WG BIOSEIKTEG AUTOAVOO WV

VEUPOAOYIKWYV VOONHATWYV

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



TpiueAc ZupyBouAsuTiki ETTiTpOTTA

AnunTpiog Atwvidag (EmIBAéTTwY KaBnyntig)
KaBnynmg, Tunua Bioxnueiog kair  Biotexvoloyiag, [MavemoTrpio
Oeooaliag

Zwkpdrtng T{apTog
OudTtigog Kabnyntig, Tunua dappokeuTikig, MavemmoTtriuio Matpwv

Mapia Kovrou

Emikoupn KaBnyntpia, Tuiua Bioxnueiag kai BiotexvoAoyiag, MNavemmoTiuio
OeooaAiag

EmrraueAnc E¢etaoTiki ETiTpoTTn

AnunRTpiog Acwvidag (ETiIBAéTTwWY KaBnynThg)
KaBnyntg, TuAua Bioxnueiog «kai  Biotexvohoyiag, [lNavemoTAuio
OeoooAiag

ZwKpaTng T¢{apTog
OuéTtigog Kabnyntig, Tunua ®appokeuTtikig, MavemoTtiuio Matpwv

Mapia Kovrou
Emikoupog KaBnyntpia, TuAua Bioxnueiagc kai  BioTtexvoAoyiag,
MavemmoTtruio ©Oecoaliag

Avva-Mapia Wappa
AvatrAnpwTpia  KaBnyAtpia, Tunua Bioxnueiag &  BlotexvoAoyiag,
MavemmoTtruio Occoaliag

lwavvng T¢apTog
AvattAnpwT¢ Kabnyntig, Tunua latpikng, EBvikd kal KatmmodioTpiakd
MavemmoTtruio ABnvwyv

2rapartia MatroutocotrouAou
Emikoupog KaBnynAtpia, Tuiua Bioxnueiag & BiotexvoAoyiag,
MavemmoTtAuio Oscoaliag

XapdAautrog AAe§6TTOUAOG
Emrikoupog KaBnyntng, Tunua BioAoyiag, EBvikS kal KatrodioTplakd
MavemmoTtruio ABnvwyv

H Tmapouoa di1dakTopIkn d1aTpIfr) EKTTOVABNKE 0TO dIayVWOTIKO KAl EPEUVNTIKO
EPYOOTHPIO TOU KABNyNTH K.ZWKPAaTn T¢apTou, T{apTog NeupodiayvwaTikr, ABrva
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NEPIAHYH

Ta autodvooa VEUPOAOYIKA VOONUOTA €ival OTTAvIA VOOHPATO HE HEYAAN
ETEPOYEVEIQ OTOV KAIVIKO QAIVOTUTTO TWV acBevwv. H xprion €I8IKWV BIOBEIKTWY
gival onuavTiké epyalegio oTnv diIdyvwon Twv acOeveiwy auTwy. ATTé TIG TTIO KOAd
MEAETNUEVEG auTOAVOOEG OdlaTapaxéG €ival autég TTou  eTTaywvTal  atmo
auToavTiowuarta. Ta autoavTiowuata €xouv TTaBoyovo poAo Kupiwg oTav
OTOXEUOUV O€ avTIiyova TNG KUTTOPIKNAG MEMPBPAvNG, OTTwG €ival O VIKOTIVIKOG
utrodoxéag Tng akeTuhoxoAivng (NAChR) kai n MOG yAukomrpwreivn. H
TTapoUoa PEAETN OTOXEUEI OTNV AVATITUEN Kal XPNon PBEATIWUEVWY TEXVIKWV
avixveuong duvnTika TTaBoyovwy avTICWHATWY EvavTi Tou a3 Kal a4 VEUPWVIKOU
NAChR kai Tng MOG yAuKoTTpWTEIVNG, EIBIKWYV YIQ QUTOAVOOEC VEUPOAOYIKES
voooug OTTwg n autodvoon autévoun yayyAiovorrdBeia (AAG), n autodvoon
eyke@aAimida (AES) kal n vooog PE avTiIowuaTa EvavTl TG YAUKOTTpwTEIVNG TNG
MUEAivNG Twv oAiyodevdpokuttdpwyv (MOGAD). O1 veupwvikoi nAChRs
dlakpivovTal o€ TTOAAOUG UTTOTUTTOUG Kal EUTTAEKOVTAI O€ TTOAAEG AeITOupyieg
OTTWG N YVAUN, N HABNOoN, o éAeyxog TNG Kivnong Kai n avaAynoia. H atmwAeia n
OuoAcIToupyia TOUG OXETICETAI PE TTOAAEG VEUPOAOYIKEG KAl VEUPOWUXIATPIKEG
ao0Béveles. Ta avriowpara évavT Twv a3-nAChRs, ptropei va éxouv TTaboyoveg
I010TNTEG ME ATTOTEAECUA TNV OAAOIWON TNG OUVATITIKAG METAdOONG OTO
OUMTTABNTIKO, TO TTAPACUPTTOONTIKO Kal Ta VTEPIKA yayyAla. TEToia avTiowuaTa
éxouv Bpebei oe aoBeveic pe AAG, woTOo0 XaUNAAQ €TTITTESQ AVTIOCWHATWY EvavTl
Twv a3-nAChRs, avixveuovTtal T6oo otnv AAG 600 Kal o€ dId@opa VEUPOAOYIKA
voonuata pe AyvwoTeG KAIVIKEG Kal BepATTEUTIKES ETTITTITWOEIS. H xprion tng
dokipyaciag padioavoookaBinong (RIPA), gival n u€6odog TTou XpnoIYoTToIEiTal
EUPEWG yia TV avoooAoyikn diayvwaon NG AAG, waoTtdoo n €1dIKOTNTA TNG Eival
TTEPIOPIOPEVN KOBWG To 50% TTEPITTOU TV A0BEVWV PE XAPNAG eTTiTreda a3-
NAChR avTicwpdTwy mmapouaidlouv uia TToikiAia diatapaxwv ektog TG AAG.
MNa Tov Adyo autod avamTuéaue dokipgaaia KUTTapikou avooco@Bopiouou (CBA) ue
TNV oTroia avixveuovTal €I0IKA povo Ta duvnTikA TTaBoydva avTicwuaTta yia Tnv
AAG. H xprion popiakwyv ocuvodwv NACHO kai RIC3, n agaipean aAAnAouxiwv-
eTIKETA a1T6 TOUG UTTOdOXEIG (MYyc flag kat GFP) kaBwg kal n TpooBrikn vikoTivng,
BonBnoav otnv augnon NG £kepaong Tou a3-nAChR pe atmmotéAeopa to CBA

TTOU QvaTITUEAPE va aVIXVEUEl TO QVTIOWHATA EVOVTI TwWV EKTEOEINEVWV OTNV
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ETTIPAVEIQ TWV KUTTAPWYV ETTITOTTWV PE YEYAAN euaioBnaoia. MeAetricaue opoug
55 aoBevwv atmd Tnv EAAGda, «UtToTITOUG» Yyia BAGRN 0TO auTdvouo cuoThua
Kal 13 aobeveig amd tnv ITalia, diayvwouévol pe autdévoun aveTTAPKEID KOl
BeTikoi yia avti-a3 nAChR avtiowuata pe v RIPA. ETriong eAéyxbnkav opoi
atd 52 aoBeveig pe avt-VGCC ) avti-Hu avTicwuarta Kai 2628 wg JAPTUPES PE
d1dopeg veupodvooeg aocBéveieg. ATTO Toug 25 BeTiIkoug aoBeveig yia avTl-a3
NAChR avticwuata pe Tnv RIPA, o1 15 BpéBnkav BeTikoi pe to CBA TTOU
avaTTuape kal empBeBaiwvovtal Kal KAIVIKG 6T aviikouv otnv AAG, evw ol
utréAoiTTol gixav GAAEC vEUPOAOYIKEG aaBévelec. ETriTAéov, avTiowuaTa évavri
Tou 04p2-nAChR, cival uttoyn@ia autoavTiyova oTo oUVOPOUO auTodvoong
eyke@alotraBelag  (AES), éva @dopa  veupoAoylkwyv 0OBeveEIwWV  TTOU
xapakTtnpidetal atmd Taxeia Evapén PE WUXIKES dlaTapaxEg, dlaTAPAXEG UVANNG
Kal eMANTITIKEG KpioelS. Baoi{opevol oto a3p2-nAChR CBA, BeATiwoape Tnv
MEBOBO avixveuong Twv duvnTikA TTaBoyovwy avTiowudTtwy Tou a4p2-nAChR,
yla TNV TAUTOTTOINON QUTOAVTIOWUATWY OE «OpPavéG» TTEPITTTWOoEIG AES.
EAéyEape 1752 opoug aoBevwyv atrd Tnv EANGSa, Tnv Toupkia kai TR ITaAia TTou
¢nTnoav éAeyxo yia AES kai 1203 opoU¢ aocBevwv «eAEyxou» HE AAAEG
VEUPOWUXIATPIKEG aoBEveleS. 3 aoBeveic BPEBNKaV BETIKOI yIa avTICWPOTA EvavTl
Tou 04PB2-nAChR. Ta €18IK& KAIVIKG XOpaKTNPIOTIKA TwV 3 BETIKWY aoBevwv

OUMTTITITEl JE TO QAopua TG AES.

270 OeUTEPO PEPOG TNG MEAETNG QUTAG, AOXOANBAKAUE PE TNV PEAETN aviXvEUONG
TWV avTICWPATWVY KaTtd TNG MOG o€ aoBeveic Ye aTTOPNUEAIVWTIKG VOO T AT TOU
KEVTPIKOU VEUPIKOU CUCTANATOG, UE OTOXO TNV BEATIWON TNG TEXVIKNG QVIXVEUONG
TOUG Kal TNV evtoétmion Toug pévo oe aoBeveig TTou avrikouv otnv MOGAD. H
MOGAD eivai pia @AeyPovwdn ATToUUEAIVWTIKF) VOOOG OTNV OTTOIa 0 EAEYXOG TWV
avt-MOG avTiowpdaTwy €ival €va onuavTikO €pyaAEio OTNV €PyacTnPIaKK
d1dyvwaon TnG. QoToo0, 1eldr) avt-MOG avTiowuata avixvelovTal Kal o€ AAANES
OTTOMUEAIVWTIKEG VOOOUG, €ival OnUAvTiKh n Utrapén €vog TToAU €1dIkoUu Kal
evaiobntou CBA vyia Tnv amopuyr Weudws OeTIKWV A apvnTIKWY
QTTOTEAEOUATWY. AIEPEUVWVTAGS TO KAIVIKO KAl AKTIVOAOYIKO @Acua 21 acBbevwy
BeTikwv yia 1gG1 avri-MOG, 10U evTOoTTiOTNKAV O€ dia EAANVIKA opada 426
aoBevwy, «utrotrtol»  yia MOGAD, kal ouykpivovtag Ta Tpia TTo  Kova

xpnoigotroloupeva CBA yia Tnv avixveuon Twv avtl-MOG (live 1gG-CBA, live
Vi
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IgG1-CBA ka1 gputropiké CBA), kataAn&aue ot 10 live IgG1-CBA uTtrepioyuel o€
€I0IKOTNTA £vavT TwV AAwv. O1 21 MOG-B¢TIkoi aoBeveic ue 1o live IgG1-CBA
XopakTnpiotTnkav o€ BA60G Kal gixav Ta KAIVIKA KAl OKTIVOAOYIKA XOPAKTNPIOTIKA

TTou oxetiCovral ye MOGAD.

Vii
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EYXAPIZTIEZ

H tTapouca d16akTopIKA dIaTpIB TTPAYMATOTTOINONKE OTO £PEUVNTIKG Kal
OIayVWOTIKO €PYACTAPIO VEUPOAVOOOAOYIag TwV KaBnynTwy Kupiou ZwKPATn
T{apTou Kal Kupiou lwavvn T¢apTou.

Oa nBeAa va ek@pdow TIG EINKPIVEIC Kal PaBIEG €uXAPIOTIEG PMOU OTOV
KabnyntA K. Zwkpdatn TZAPTO yIa TNV EUKAIPIA TTOU JOU €DWOE VA CUVEPYOOTW
Madi Tou. H kaBodriynon, n cuptrapdoTacn Kal n aveEAviAnTn €pEUVNTIKI) TOU
0140eon, ATav KABOPIOTIKOI TTAPAYOVTEC Yia TNV OAOKARpwWON TNG €pyaciag
QUTAG.

‘Eva peydAo euxapioTw aTov Kadnyntr KUpio AnuiTtpn Acwvida yia tTnv TiuA
TTOU JoU €Kave va gival emBAETTwY aTnv diatpIfr) auth. 'HTav peyadAn pyou xapd
va gival emBAETTWY KaBNyNTAG JOU OTO TTPOTITUXIOKG OTASIO TWV GTTOUSWY HOoU
Kalr Twpa va eivar emBAETwY Kai oty d1dakTopikr) uou diaTtpiBR. H
ETMOTNMOVIKOTNTA Kal N TTadvTa KaAR 81d6eon Tou ue foribnoav ouclaoTIKA.

Oa ABeha €TTioNg va guxapIiocTAOW Tov avammAnpwTh Kadnynth K. lwdvvn
T{ApTO yIa TNV KABOPIOTIKA KAl OUCIOoTIKI) CUMBOAA Tou KaB’0An Tnv didpkela
NG dIaTpIBAG auTAG KABWG Kal TNV €TTikoupo KaBnyATpia kKupia Mapia Kovtou
TTOU Pou €dwoe PeYAAN va Xapd va gival oTnv TPIPEAN EEETAOTIKN ETTITPOTTH.

Euxapiotwy 6Aoug Toug ouvadEAPOUG KOl CUVEPYATEG TOU gpyacTnpiou
T{apTog NeupodlayvwoTIKA YIO TRV AYOoyn CUVEPYATia TTOU £XOUNE OAA auTd Ta
Xpovia.

ATreipa euxapioTw o@EiAw oTov oUluyo pou ZTTUPO yia TNV OTRAPIEN Tou
KaBwg Kal aTnv PIKpr Jag kKopn AAegavdpa TTou divel vonua Kal oucia otnv {wn
Mag.

TéNOG, euxaploTw Toug Yyoveig pou, Niko kal MOAu TTou pou éuabav va

TTaAeUW, va ouvEXICW Kal va KOITAW PTTPOOTA.

viii
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2TOV UTTauTITd UOU, TTOU £QPUYE VWPIG...
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«Av BAEéTw pakpid, ivai yiari orékoual Tadvw OTOUS WHOUCS YIYAVTWV»

NeuTwv
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1.1 AYTOANOZIA KAI NEYPQNIKOI NIKOTINIKOI YITOAOXEIZ
AKETYAOXOAINHZ

XoAivepyikoi utTrodoxEig

O1 xoAivepyikoi uttodoxeic AeIToupyolv OTAV METOYWYH OAPOTOG TOU
OwHAaTIKOU KAl auTOVOMOU VEUPIKOU auaThpaTtog. O1 uttodoxeic ovoudlovTal €101
emreIdf) evepyotrolouvTal amd Tov TTPocdETn akeTuAoxoAdivn (ACh), n oTroia
OUVTIBETAI, ATTOBNKEUETAI KOI EKKPIVETAI ATTO XOAIVEPYIKOUG VEUPWVES. AvaAoya
ME TIC QAPMOKOAOYIKEG TOUG 10IOTNTEG KAl TN OUYYEvEID TTPOOdECNG TTOU
eM@avifouv e popla-rpoodéteg, ol AChRs diakpivovTtal oe dUo Katnyopieg
(e1k6va 1):

1. Mouokapivikoug utrodoxeic TnG akeTuhoxoAivng (mMAChRs) pe uwnAn
ouyyévela TTPOOdEONG yIa PouoKapivn Kal PEAN TNG €UPUTEPNG OIKOYEVEIOG
uttodoX£wV o1 oTToiol guvdéovTal e G-TrpwTeiveg!2, YTTdpyouv 5 SlapopeTIKoi
utrétutrol (M1-M5). O umrétutror M1,M3 kai M5 Bpiokovtal o€ ouleugn Pe TNV
Gqg11 evepyotroiwvTag TNV TPWTEiVIK Kivaon C (PKC), evw ol utrétutrol M2 kai
M4 Bpiokovtal oe ouleuén pe TIC Gi kal Go  Kal avaoTéANouv TNV adeVUAIKN
KUKAGon, ehattwvouv Ta 1Tmood tou cAMP, evepyotroiouv Ta KavdaAia K* kai
avaoTéAouv Toug dlauloug Ca?*.

2. NikoTIvikoUug utrodoxeic TG akeTuhoxoAivng (nAChRs) pe uwnAn
atrékplion Trapouaia vikoTivng34. Eival diauAol 16VTWV Kal n EVEPYOTTOINGHA TOUG
au&avel v diatrepatdtnTa 1I6viwv Na* kai Ca?*. Bpiokovtal OTIC OKEAETIKES
VEUPOMUIKEG OUVAWEIG, TA auTOvOoua YAyyAid, TO KEVTPIKO VEUPIKO ouoTnua

(KNZ) kal o€ yn VEUPWVIKOUG 10TOUG.
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Eikéva 1: H doun kai ra yovomdria anuarodornong rwv mAChRs kai nAChRs. Kdabe
urrérutro¢ mAChHR eivai pia errrapepng diaueuBpavikn mpwreivn. Or M1, M3 kai M5 mAChRs,
ouvdéovral eTIAEKTIKG e Tig TUTToU Gq/G11 G-rpwreiveg, pe amoréAeoua 1n dnuioupyia 1,4,5-
TPIQWOPOPIKNAS IVOaITOANGS (IP3) kai 1,2-61akuAoyAukepdAne (DAG), uéow Tng evepyorroinons tng
pwooAiraong-CB mou odnyei o€ auénuéva evookutTapika emimeda aoBeotiou. Or M2 kai M4
mAChRs evepyormoiolv mig t0mou Gi/Go G-mpwreiveg, avaotéAdoviag €1o1 Tnv adevulikn
KUKAGOn, ueiwvovrag tnv evOOKUTTAPIKN OUykévipwon tou cAMP kai mrapareivouv 1o dvoryua
Twv kKavaAiwv kadiou. O1 nAChRs eivai mevrauepeic diauAol 16viwv mou KaAdtrovral airo
mPO0dETN. 2NV &IKOVa TTapoucidlovial ol 0 EUPEWS EKPPALOUEVOI VEUPWVIKOI VIKOTIVIKOI
urrodoxeic. O a7 nAChR mapouacialelr uywnAn diamepardotnia o€ acBECTIO O Oxé0n UE TOV
eTepouEP a4B2°.

O1 dUOo opGdeG uTTOdOXEWV BIAPEPOUV WG TTPOS TNV Acimroupyia Ttoug. Ol
VIKOTIVIKOi UTTOB0XEIG Asitoupyouv péoa oto KNZ Kal 0Tn VEUPOMUIKN ouvayn,
EVW Ol HOUOKOPIVIKOi UTTODOXEIG AEITOUPYOUV TOCO OTO TTEPIPEPIKO OCO KAl OTO
KNZ, pgecoAaBwvTag oTnv velpwon TwV OTTAAXVIKWY opydavwve. H diagpopd
oTnNV METAywyr CAMOTOSC Twv OUO TUTTWV UTTOd0XEA, TTPOCDIdEl EEXWPIOTES
QPUOIOAOYIKEG AEITOUPYIEG KATA TNV EVEPYOTTOINON TOU KABE TUTTOU.

A6yw TnG dIdXuTNG TTAPOUCiag XOAIVEPYIKWY UTTOBOXEWV, N duCAEIToUpYia
TOUG UTTOPEl va eTTIQEPEl Biapopa atroTeAéopaTta. O1 JOUOKOPIVIKOI UTTODOXEIS
pMeoOAaBoUv OtV  autévoun Aciroupyia OAwv  Twv  KUPIWV  OPYAVIKWV
ouoTnudtwy. QoTdéo0, UTTOdOXEIG uTTdpyouv €Tmiong o€ 6Ao 10 KNZ. H un
QUOIOAOYIKN AEITOUpYia TWV XOAIVEPYIKWVY UTTOOOXEWV EXEI OEIgEl CUOXETION ME
a00éveleg OTTWG, N vooog Alzheimer, Parkinson, n oxio@péveia Kal n €mAnyia.

E€aitiag TnG €utTAOKNAG Twv uttodoxéwv o€ éva €uply Kal TIOIKIAO @Aaoua
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aoBevelwy, ol 1aTPIKEG BEPATTEIEG TTOU OTOXEUOUV O€ AUTOUG, OTTOTEAOUV TTEDIO

épeuvag e e¢éxouca aonuaaoiab.

NikoTivikoi utrodoxeig Tng akeTuAoxoAivng (nAChRs)

O1 nNAChRs atroteAoUv P€EAN TNG UTTEPOIKOYEVEIAG TWV I0VTIKWYV KOVAAIWY TO
otroia TiBevTal o€ Asitoupyia TTapouacia veupodiaBiBaocTh (LGICs: Ligand-gated
ion channels). H utrepoikoyévela auTr, €kTog ammd Toug nAChRs veupikou Kal
MUIKOU TUTTOU, TTEPIAQUBAVEI TOUG UTTOBOXEIG TNG S-udpofuTpuTITANivNG TUTTOU 3
(5-HT3), Toug uttodoxeig Tou y-auivoBouTtupikoU og¢Eog TutTou A kal C (GABAA
kai GABAC), Toug utrodoxei¢ TnG yAukivng KaBwg Kal TOug UTTOOOXEIC Twv
OTTOVOUAWTWY Tou YAouTauikoU kai TnG I10TIdivng’.Ta 10ovTik& autd KavaAia
OUYKPOTOUVTOI OTTO TTEVTE OMOAOYEG UTTOPOVADEG, OI OTToieg dlaTdooovTal
TTEPIMETPIKA €VOG MEPPBPAVIKOU KEVTPIKOU UdATO-TTANPOUUEVOU TTOPOU OTNV
KUTTOPIKN PeUBPAvN, diayéoou Tou oTToiou dIakivouvTal IOVTA CUNQWYA PE TNV
NAEKTPOXNMIKA Toug KAion. O1 UTTOPOVABEG TWV TTAPATTAVW UTTOBOXEWV PEPOUV
OTO AMIVOTEAIKO TOUG AKPO XAPOKTNPIOTIKA OnAId 13 auIVOEIKWY KATOAOITTWYV
METAEU OUO oUVTNPNMEVWY KOTAAOITIWY KUOTEIVNG CUVOEOUEVWYV PE DICOUAPIBIKO
0eagpo68-19. O1 NAChRs pTropei va eival (a) pyuikoU TUTTOU Kal €VTOTTI(OVTal OTIG
METAOUVATITIKEG HEMPBPAVEG TWV VEUPOUUIKWY CUVAWEWY TWV OTTOVOUAWTWV )
(B) veupikou TUTTOU, EVTOTTIOMEVOI KUPIWG OTO KEVTPIKO KAl TTEPIPEPIKO VEUPIKO
oU0TNPA TWV OTTOVOUAWTWY KAl TWV EVTIOUWY aAAG Kal o€ TTOAAOUG AAAoug

I0TOUG.

Muikég kai puikou T0Tou NAChR

O1 puikoi nAChRs atraviwvTal OTIG MPETOOUVATITIKEG MHEMBPAVES TwV
VEUPOUUIKWY CUVAYEWY TWV OKEAETIKWV PUWV TwWV OTTOVOUAWTWY. O1 puikou
TUTTOU NAChRS atravtwvTtal ota NAEKTPIKA dpyava 1xBuwv Tou yévoug Torpedo
kal Electrophorus kai gival oudAoyol Twv puwyv. O1 Puikoi kal Puikou TUTTOU
NAChRs oxnuaTifouv £TEPEOTTEVTANEPH ME OTOIXEIOUETPIO UTTOUOVAdWYV (a)2Byd
o100 Torpedo kai (a1)21yd 1 (a1)21ed ota eufpuikd 13 evilika daroua

BnAaoTikwy, avtiotoixa'2. H avtikardoTtaon TnG y- ammé TNV €- UTTOMOVADQ,
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EeKIVA apéowG PETA TNV YEvvnon Kal OAOKANPWVETAI PECO OTIC BUO TTPWTEG
eBOOuGdeg petd amd aut . ACiCel va onuelwBei 0TI OTOUG €EWTEPIKOUG
OQBAANIKOUG pUEG TWV EVAAIKWY BnAaCTIKWV ek@pdalovTal TG00 Ny 600 Kal N €
uttopovada'2. H petaotpo@ry TUTTOU TOU UTTOdOXEQ TTOU XOPOKTNPEIZEl Ta
OnAaoTikd, ouverTdyetal Kal Mia oelpd  aAAaywv oTa  PETAROAIKG  Kal
QPOPHUAKOAOYIKA XAPAKTNEIOTIKA TOU, KABWG Kal TNV aywyIUOTNTA TOU I0VTIKOU
kKavoAiou. ‘ETol, o eufpuikou TUTTOU MPUTKOG NAChR Ttrapoucidlel xapnAn
AYWYIUOTNTA KAl PEYAAUTEPN OIAPKEID ETTAYWHEVOU PEUPATOG, EVW O EVIAIKOU
TUTTOU NAChR aTtroteAei KavaAl uwnAng aywyigotnTag PE ETTAYWHEVO PeEUUA
MIKPOTEPNG DIdpKeIagts.

O1 puikoi kai puikou TutTOoU NAChRS 81a6£Touv U0 Béaeic TTpdodeang TNG
OKETUAOXOAIVNG Kal GAAWV XOAIVEPYIKWY TTPOCOETWY OTA EEWKUTTAPIO TUAMATA
(ExtraCellular Domains- ECDs). H pia 8éon rpécdeong oxnuaTifeTal JeTagu tng
Miag a kal TNG y uttopovadag (A € ota evAAiKa dtoua), evw n GAAN oxnuaTifeTal
METOEU TNG OeUTEPNG O Kal TNG & uTTohovAadag, KaBIoTwvTag €10l TIG dUO O
UTTOJOVAdEG, Un 100TINEG 4. 210 a-ECD €dpddel e1miong n KUpIa avoooyovog
mepioxn) (Main Immunogenic Region-MIR), évavTl Tng oTToiag kateuBuvovTal Ta
QVTICWHATA OTNV TTEPITITWON TNG Bapids puaoBéveiag.

Kdbe utropovdda tou puikou Kai puikou TUtrou nAChR kwdikoTtrolgital armmé
d1a@OopeTIKO yovidio. Ta yovidia Twv al, y Kal & uTTogovadwy Tou avepwITivou
hUikoU nAChR BpiokovTtal o1o Xpwpoowua 21, evw Ta yovidia Twv B1 Kal €
UTTOPOVAdWY OTO Xpwuocwua 1776 O Tapatnpoluevog uwnAds Babudg
opOoIOTNTAG METAEU TWV UTTOPOVAdWY UTTOdNAWVEl OTI T avTioTOIXa Yyovidia
TTpoékuwav €eEEAIKTIKG atmd éva KoivO TTPOYoVIKO Yyovidio, TTeavov pEcOo
J10d0XIKWV dITTAACIACPWY yovidiwy 17:18

O puikou tU0tToU NAChR aTtroTeAei TO TTAéOV YyVWOTO Kal KAAG PEAETNPEVO
MEAOG TNG UTTEPOIKOYEVEIOS TWV  HOPIWV-UTTOBOXEWV  veEUPODBIaRIBaCTWY.
2NUAVTIKOI TTapAYyOVTEG OI OTToi0I CUVERAAQV OTNV EKTETAPEVN MEAETN TOU Eival n
duvaTtoTNTa OTTONOVWONG MEYAAWY TTOCOTATWY AEITOUPYIKOU WUIKOU TUTTOU
uttodoxéa atmrd Ta NAEKTPIKA Opyava IXBUwv Tou yévoug Torpedo Kai
Electrophorus, kabwg¢ Kal n UTTapén €IBIKWY HOPIWV-TTPOCOETWYV (VEUPOTOEIVEG

@I0IWV) yIa TN oAPavon Kal KaBapioud Tou popiou.
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O1 VEUPWVIKOI VIKOTIVIKOi UTTO80XEiG TNG AKETUAOXOAIVNG

O1 veupwvikoi NAChRs atroteAouv pia eTepoyevh oudda 1IovTIKWY dIaUAWYV Ol
oTToi0l EKPPAlOVTAl EUPEWG OTO KEVTPIKO Kal TTEPIPEPIKO VEUPIKO OUCTNUA
OTTOVOUAWTWY KAl EVTOPWY, OTA TEPIPEPIKA YAyyAla, KABWG Kal O€ pn
dleyépoiya  KUTTAPA, OTTWG  €ival Ta KUTTOPA TOUu  ETTIBNAioU  Kal  Tou
avoooTToINTIKOU  OUuoTAUAToG. Méxpl onfuepa  €xouv KAwvotroinBei  evvéa
OIAQOPETIKEG UTTOMOVADES TUTTOU a (a2-a10) Kal TPEIG UTTOPoVAdEG TUTTOU B (B2-
B4) 1920, EkTég a1md TNV a8 utropovada, n otroia éxel Bpedei pévo oTnv dpvIBa
21 6AeG 01 GAAEG UTTOPOVADEG TTPOoépXOVTal aTTd SIdpopa €idn, HETALU AUTWY Kal
TOU avBpwTTOU.

H Ttafivounon Twv veupikwv uttopgovadwv a kal B, €yive pe Bdon tnv
OpOAOYia TWV AUIVOEEWY TTOU TTAPOUCIAlel N KABE UTTOUOVADA UE TIG AVTIOTOIXEG
UTTOMOVABEG TOU PUIKOU UTTOBO0XEQ, EVW N apiBunon TOug TTPOKUTITEI CUPQWVQ
ME TNV XPOVIKI C€IpA TTOU aTTopovwOnKav Kal avaAuBnke n auIvoOgIKr Toug
ouoTaon.

O1 veupwvikoi NAChRs atravTouv €iTe wg ETEPOTTEVTAUEPH, ATTOTEAOUMEVA
ammdé dUo 1N TTEPICCOTEPEG UTTOMOVAdEG TUTTOU a (02-06) Kal atrd duo N
TTEPICOOTEPESG UTTOPOVADEG TUTTOU B (B2-B4), €iTE WG OPOTTEVTANEPH, TA OTTOIA
OUyKpOoTOUVTal aTTd a-UTTopovAdeg (a7-a9).

OAeg o1 uTTopoVAdEG £X0OUV €va KOIVO APXITEKTOVIKO WOTIBO, atmmoTeAOUPEVO
ammoé pia peydAn auivo-eEwkuttapia mrepioxr (N-repioxr), akoAouBouuevn atd
TPEIC  UBPOYORIKEG  OlapeuBpavikég  Teploxeés  (M1-M3), upia  peydAn
KUTTapoTTAaouatiky OnAid petagy M3 kai M4, pia Tétaptn  udpd®ofn
OlapeuBpavikn tepioxn (M4) kai pia pikpry kappogu-egwkuttdpia trepioxn (C-
mepioxn)?2. O1 M1-M4  diaueuBpavikéG TTEPIOXEC  €ival  OlATETAYUEVEG O€
OMOKEVTPA OTPWHATA YUPW aTTd TOV KEVTPIKO TTOPO, N TTEPIOX M2 euBuypapuicel
TNV pePBpdvn Tou Tépou, or M1 kar M3 trepiox€g Bwpakifouv Tnv M2 atrd Tnv
TepIBAGANouca AITTIBIKY BITTAOCTIBAdA, vy N M4 cival n o ekTeBeIpévn o€
AiTidia Treploxn 22 (eikdva 2).

H Ommapén ToAAWV Kal dIAQOPETIKWY TUTTWV Tou veupwvikoU nAChR eivai
KUpIWG aTtroTEAEOPA  TNG TTOIKIAIOG OuvOUAOHWY HETAEU Twv a Kal B
UTTOMOVAOWVZC, ZTOUG ETEPOTTEVTANEPEIC VEUPWVIKOUS NAChRs oxnuartiovrai

OUo Béocigc TTPOCOEONG XOAIVEPYIKWY TIPOOBETWV HETAEU Twv o Kal fB
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UTTOMOVAOWY, E&VW OTOUG OMOTTEVTANEPEIC oxnuartifovral TTEVTE  BEOEIG
TPOCcOEONG METAEU TWV O UTTOPOVASWY TOUG.

O1 @OpUAKOAOYIKEG 1BIOTNTEG TWV ETEPOTTEVTAUEPWYV KAl OPOTTEVTANEPWV
VEUPWVIKWY nNAChRs dia@épouv  onpavtikad petaél  Toug. ‘ETol, ol
eTEPOTTEVTAMEPEIC  veupwvikoi nAChRs, eugavifouv  uywnArp  ouyyévela
TPOCOEONS aywVvIoTWV (TNG TAewg Twv nM), evw O&ev TTPOOdEVOUV TOV
QVTAYWVIOTH a-uUTTouyKapoTtogivn (a-bgtx), o€ avTiBeon Pe TOUG OUOTTEVTAUEPEIG
veupwvikoug NAChRs (a7-09), o1 otroiol epgavifouv XapnAOTepn PeEV ouyyévela
TTPOCOEONG AYWVIOTWYV (TNG TAEEWS TwV M), aAAG uwnA cuyyévela TTpdodeong
a-bgtx (Tng 14&ewg Twv NM) 23. MdAioTa, yia autd To AGYO, Ol OUOTTEVTONEPEIG
veupwvikoi NAChRs avagépovtal kal wg a-bgtx nAChRs.

O1  AeitoupyikéG  1010TNTEG  KABE UTTOTUTTIOU  €ival  POVODIKEG, OAAG
ETMKAAUTITOVTAl ETTAPKWG WOTE va €ival TTOAU &UokoAo va OlakpiBouv
XPNOIKUOTTOIWVTAG QPAPUAKOAOYIKOUG TTAPAYOVTEG, EI0IKA OTAV OI UTTOTUTTOI £XOUV
KOIVEG UTTOPOVADEG e uWNAG BaBuod opoloyiag (Tr.x a3 kal a6 ) a2 kai a4) 22,

O1nAChRs &¢v gival yévo diatrepatoi ota povoaBevr) 16vTa Na* kail K*, aAA&
Kal oTa 10vTa CaZ* (eikéva 2). H etepdhoyn €Kkppacn TwV JOVOPEPWY a7 Kal a9
NAChRs, amokdAuye éva kKAaopaTiké peUpa CaZt | OUYKPIOIMO PE AUTO TwV
uttodoXEWV N-uéBulo-D-actrapTikou (NMDA) yAouTapikou, aAAd TTEPICCOTEPO
dlatrepatd ota 16vTa Ca2t amd autd Twv eTepouepwyv NAChRs 24, H kavoTtnTa
TwVv NAChRs va petapaAAouv Ta evOOKUTTAPIKG ETTITTEDN ACBECTIOU, 0ONYEI OTNV
evepyotroinon OI0QOPETIKWY EVOOKUTTAPIKWY MOVOTTATIWY TTOU MTTOpoUV va
dladpapartioouv  Kevipiké pOANO  OTNV  VEUPWVIKA  onuatodotnon  Kal

TTAQOTIKOTNTAZ,
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Eikova 2. NeupwviIKOoi UTTOTUTTOI TWV VIKOTIVIKWY UTTodoxéwv akeTuAoxoAivng: Oi 1o
EUPEWS EKPPalOUEVOI VEUPWVIKOI UTTOTUTTOI TWV UTTOOOXEWY OTOV EYKEQPAAO Eivail OI ETEPOUEPEIS
a4B2* (*onuaivel 0TI UTTOPEI va UTTAPXOUV ETITTAEOV UTTOUOVAOES) KQl OI OUOUEPEIC a7 UTTOOOXEIC,
evw o1 a364 utrodoxeic ekppalovral KUPiwS OTO TTEPIPEPIKO VEUPIKO auaTnua. EKTO¢ amoé autoug
TOU &x0ouVv OIaQOPETIKOUSC CUVOUAOLOUS UTTOLOVAdWYV, EPIKOI UTTodOXEIC €xouv TOV idIO
ouvduaaouod aAAa SiapopeETIKr) aToIXEIOUETPIA, OTTWS OTNV TTEPITTITWON Twv a4B2 kai a3B4 22.

H peydAn TToikiAia Twv utmoTUTTWV VEUPWVIKWY NAChRS, pe dIa@opeTIKEG
QPUOIOAOYIKEG KAl POPUAKOAOYIKES IBIOTNTES, EUBUVETAI VIO TN CUUMPETOXK) TOUG O€
TTOAAEG KAl DIAPOPETIKEG AEITOUPYIEG TOU KEVTPIKOU KOl TTEPIPEPIKOU VEUPIKOU
OUCTHAPATOG, OTTWG ival 0 EAEYXOG TNG €KKPIONG VEUPODIARIBACTIKWY OUCIWY, O
EAEYXOGC TwV €KOUOIWY KIVAOEWYV, N pUBJIoN TNG BEPUOKPOCTIag Tou CWHUATOG,
KOBWG Kal N puBuIon TTOAUTTAOKWY QVWTEPWY TIVEUPOTIKWY BIEPYATIWY, OTTWG

gival N yvAun, N 4AGNON Kai N CUPTTEPIPOPG2S,

Agitoupyia veupwvikwv nAChRs

O1 veupwvikoi NAChRs cuvavtwvTal o€ TTOAAEG TTEPIOXEG TOU €YKEPAAOU,
OTTOU KATAVEUOVTAI O€ TTPO-, TTEPI- KOl JETA-OUVATITIKEG BE0€IGZ7 Kal 0 pOAOG TOUG
gival otn PeTARiBaon TwWV VEUPIKWY WOEWV PETAEU TwV veupwvwy. OI TTpo- Kal
TTEPI-OUVATITIKOI  UTTOOOXEIG puBuidouv Tnv  éKAuon OEIpAG  ONUAVTIKWYV
veupodiapiBaotwy, OTw¢G n  akeTuhoxoAivn (ACh), n vromauivn, n
VOPETTIVEQPIVN, TO YAOUTAUIVIKO 0¢U, N 5-udpdiu-TputrTapivn (5-HTs3) kai 10 y-

QUIVOPBOUTUPIKO 0&U o€ dIAPOoPEG BECEIG TOU KEVTPIKOU VEUPIKOU OUCTAUATOG

11

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



(KNZ). Autoi o1 veupodiapIBacTég eival UTTEUBUVOI yIa TN HETASOON TWV VEUPIKWV
Woewv d1a PEOoOU TwV ouvdayewyv. H TTpoouvat ik pyeuBpdvn piog olvayng
dlaywpieTal atrd TN JETACUVATITIKN MEPPBPAVN WE pia oxioun (TTepitrou 50nm), n
oTToia OVOPALETAI HETAOUVATITIKY OXIOMN. A&iCel va onueiwBEi 0TI N CUVOTITIKA
atreAeuBEPwOon ouykekpiuEVou veupodlaBIBacTh, o€ DIAPOPETIKEG TTEPIOXES TOU
K.IN.Z, eivar duvatdv va diapecohaBeital atmd OIAQOPETIKO TUTTO VEUPWVIKOU
NAChR2829 Etaipeon oe autd armroTelei 0 €Aeyxog TNG aTTeAEUBEpwaong Tou
yAouTauIVIKOU 0&€o¢ TTou gival auoTnpd eAeyxouevog atrd Tov a7 nAChR28. O
MeTaouvaTrTikoi  veupwvikoi nAChRs gutTtAékovTal oTnv  Taxeia OIEYEPTIKN
veupodiaBifaon oto KNZ, aAAd yevika BewpolvTal HEIWMEVNG CNPAVTIKOTNTAG
OUYKPITIKA JE TOUG TIPOOUVOTITIKOUG KOI  TTEPICUVATITIKOUG  VEUPWVIKOUG
uttodoxEiS (g1kova 3). MapdAo TTou 0 EVTOTTIONOG BEGEWY GTOV EYKEQPAAO, OTTOU
n ameAeuBépwon ACh TTopdyel TAXEIEG METOOUVATITIKEG OTTOKPIOEIG, €ival
OUOKOAOG, evTOUTOIG €XEI TTIOTOTTOINGEI N TTOPOUCIA PETACUVATITIKWY a7, o432

Kal a3B4 veEupwVIKWY UTTodoXEWV O€ OIAPOPES TTEPIOXEG TOU EYKEPAAOUZE,

Eikova 3. Zxnuarikn avamapdoTacn piag veupikng ouvawng. Aiakpivovrai: a) mpo-
Kail UETA-ouvaTTIKOS utmrodoxéag, B) n ouvariky oxioun ueraél Toug, y) Ta ouvamTika
KuaTidla  OTIC  QmTOAREEIC TOU TPOCUVATITIKOU VEUPWVA TTOU  UETAPEPOUV  UopIa
veupodiaBifacti  (ACh) kair &) OdiGpopes  Béoeic  veupwvikwy  nAChRs
(https://slideplayer.qr/slide/17548134/)
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H ékppaon peydAng troikiAiag veupwvikwyv NAChRs katd Ta Tpwiya otddia
NG euPpuoyEveong, KABWGS Kal n UTTapén evog TTPWTOYEVOUG PUNXAVIOHOU TToU
EMTPETTEI TOGO TNV oUvBeon ACh 600 Kal TNV atTéKpIon O€ auTr], JapTupoUV éva
OnNMavTiKG POAO TNG XOAIVEPYIKNG onuaToddTnONG KOTA TA TIPpWIYA OTAdIa
QVATITUENG TOU VEUPIKOU cuoTAuaTog303T,

O1 veupwvikoi nAChRs Bewpeital 611 eutTAékovTal Kal OTIG OIAQOPES
YVWOTIKEG dlepyaacieg, OTTWGS aAuTEG TNG HABNONG Kal TNG MVANNG. ZTNV TTEPIOXN
TOU ITTTTOKOPTIOU OTOV €YKEQOAO, O1ToU AauBdvel xwpa n KwdiKkoTroinon Kai
avakAnon TTANPOQOPIWY €XOUV  EVTOTTIOTEI TPEIG TOUAAXIOTOV AEITOUPYIKA
dlakpitoi NAChRs, pe anuavTiki Asitoupyia (a7, a4B2, a3B4)32.

Eixova 4. [lepioxéc ToU cykepdAou omou ekeppalovrai ol S1d@opol TUTTO!
veupwvikwv nAChRs. O1 nAChRs evromi{ovral Kupiwg o€ TEPIOYES TOU QAolou, Thv
paia ouaia, Ta Baacikd yayyAia, Tov 6dAauo, Tnv mapeykepadidoa kai Tov imrrokautro. Or
a4B2, a7 kar a3B4 nAChRs eivail autoi Tou emmikpaTouy.33

EkT1ég at1d Tov adiau@ioBriTnTo pOAO Twv vEUpWVIKWY NAChRS 0TO veUpIKO
ouoTna, EXEl TTIOTOTTOINGEI N €KQPAOC TOUG KAl O€ N BIEYEPOIUOUG KUTTAPIKOUG
TUTTOUG, OTTWG €ival Ta AEPMQOKUTTOPA, POVOKUTTOPA, HAKPOo@Aya, OevOPITIKA
KUTTaPA, AITTOKUTTAPA, KEPOATIVOKUTTAPA, £vOOBNAIOKA Kal £TIBNAIGKA KUTTOPA
TOU EVTEPOU KaI TWV TIVEUPOVWV34:35, Melpapatik@ dedopuéva atmoKaAUTITouUV TNV

ONMAVTIKI) OUVEICPOPA TwWV VEUPWVIKWY NAChRS Twv Pakpo@Aaywyv KUTTapwy
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ot Oladikaoieg KATAOTOAAG TNG @Aeypovwdoug avtidpaong®® kabwg kal Tn
OUMUETOXN TOUG OTNV augnaon Twv evooBNAIOKWY KUTTAPWYV Kal OTIG DIEPYOTIES
TNG AYYEIOYEVEDNG, CUMTTEPIANAUBAVOUEVNG KOI TNG AYYEIOYEVEONG OE KAPKIVIKOUG

Oykougd7,

Mp6odeon utrokartaotTarwy otov nAChR

Ta xnUIKA poépia rou TpocdEvovTal oTov NACHhR (TTpoodéTeg), diakpivovTal
O€ QYWVIOTEG, QVTAYWVIOTEG KAl AAAOCTEPIKOUG UTTOKATAOTATEG, avAAoya PE TNV
Béon TTPOCdEONG KAl TOV TPOTTO TTOU £TTNPEACOUV TNV AEITOUPYIQ TOU 10VTIKOU
KavaAiou.

1. O1 aywvioTég TTpoodévovTal o€ BEon idla pe Tnv B€on TTpdodeong
™G ACh kai €xouv idla dpaon pe autr}, dnAadr €Tayouv Tnv AsiIToupyia
TOU KavoAIoU.

2. O1 avtaywvIoTEG TTPoodEVOVTaI €TTIONG, 0 B€on idla pe Tnv Béon
mpocdeong ™G ACh aA\G €éxouv avtiBetn Opdon amd auth.
Mapeptrodiouv Tnv ouvdeon TNG Ach Kal KAT'ETTEKTAON AVOOTEAAOUV Th
A€IToupyia TOU 10VTIKOU KAVOAIOU, PE aTTOTEAEOUA va €UTTOdICOUV TN
ouvaTtrTIKn diaBiBaon.

3. O1 aAAOOTEPIKOI UTTOKOTAOTATEG TTPOCOEVOVTAI OE PUBUIOTIKEG
B€o¢€Ig DIaQOPETIKEG atTd TN B€an TTpdodeang Tng ACh kal atroteAouv pia
eTepoyev) opdda popiwyv, TTOU PTTOPOUV EiTE va EVEPYOTTOIOUV EiTE va

avaoTéANouv Tn AeiToupyia Tou uTTodoXEQ.

AywvioTég Tou nAChR

o AkeruAoyoAdivn: To popio tg ACh arroteAei TOV €vdoyevh
(PUOIOAOYIKO aywvVIOoTA TOUu UTTOOOXEQ Kal TTPOKOAEI T dIEyepon Tou
METOOUVATITIKOU vEUpWVA oTn VEUPOMUIKN ouvayn,
aAAnAemdpwvTag pe Tov nAChR.

e  EmBamndivn: Méxpl ouepa, o o 10XUpOS aywvioTrs TN ACh givai
n empandivn. H empamdivn, eival €va oAKOAOEIBEG TTOU  €XEI

amopgovwBel  amé 10  Oféppa TOou  OnAnTnpiwdoug  PaTtpdxou
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Epipedobates tricolor. ‘Exel TNV IKQvOTNTA VA TTPOCOEVETAI UE PEYAAN
ouyyévela T000 Ot €TEPO-OAIYOUEPEIC OO0 KAl O€ OUO-OAIYOUEPEIC
UTTOTUTTOUG TOU VEUPWVIKOU uttodoxéa. [leipduata  €k@paong
VEUPWVIKWYV UTTOBOXEWV 0€ WoKUTTapa Xenopus €5€IEav OTI, Kal Ol
OUo 100pEpeic  popYég  TNG  emPamidivng  TTou  UTTApXouv,
OUNTTEPIQEPOVTOI WG TTOAU I0XUpoi aywvioTég TG ACh oToug
uttoTutioug a3B2, a3P4, o4B2, a7 kal a8 Tou uTTodOXED TOU
KoTOTTouhou 38, H ouyyéveld Twv TTOPATIAVW UTTOTUTTWY TOU
utrodoxéa yia Tnv empBamdivn ivar 1000 @opég peyaAuTepn atod Tn
OUYYEVEIQ TTOU €P@aviCouv Ol UTTOBOXEIG auToi yia T VIKOTivn i TV
ACh.

o Nikorivn: lNMpoékeiral yia aAkaAogldég atrd 1o gutd Nicotiana tabacum.
Mpoodévetal o€ MPUIKOUG KABWG KOl O OPIOCPEVOUG VEUPWVIKOUG
NAChRs. ZuyKekpigéva TTPOCOEVETOI PE PEYAAUTEPN OUYYEVEIQ O€
VEUPWVIKOUG UTTODOXEIG Kal €I0IKOTEPA OTOUG ETEPOTTEVTAUEPEIG
TUTTOU 042 o1 oTtroiol PAAICTO OCUVEICPEPOUV CNUAVTIKA OTNV
€€ApTNON TTOU TTPOKOAEI N VvIKOTivn. H uwnAr ouyyéveia Tou popiou
TNG VIKOTIVNG yIa TTPOCdECN PE UTTOOOXEIG TUTTOU 042 KaBwG £TTioNg
KAl TO XOPAKTNPIOTIKO TNG VA BIa0XiCEl TOV AINATOEYKEPAAIKO ppayuo,
KaBioTouv auTtd TO UOPIO DPACTIKS YIA TO KEVTPIKG VEUPIKO aUCTNUG
TTPOKAAWVTAG eu@opia kKal €¢dptnon. EmmAéov, o1 uwnAig
OUYYEVEIOG OAANAETTIOPACEIC ETTITPETTOUV OTNV EICTIVEOUEVN VIKOTIVN
va Opdoel WG ECWKUTTAPIKO Ouvodd HOpIo TwV a4B2 uTTodoXEWV
ETAyovVTaG ME aAuUTO TO TPOTTO TNV auénon Tou apiBuol Twv
OUYKEKPIMEVWV TTPWTEIVIKWY POopiwv32,

o  KapBauuAoxoAivn: AtroteAei 1I81aitepa oTaBepd aywvioTh, TOOO TWV
VIKOTIVIKWV 000 Kal Twv pouokapivikwv AChRs, o oTtroiog
Tapeutrodiel T Opdon Tou evCUPOU  AKETUAOXOAIVEOTEPAON
(AChE)*0.

o Kurmioivn: H kutioivn gival éva aAKAAOEIBES, TO OTTOIO PJOIACEl TTOAU pE
TNV VIKOTivn. 'EXEl TNV IKAVOTNTA VA TTPOCdEVETAl PE OIAPOPETIKA
ouyyévela oe OIAPOPOUG ETEPO-OAIYONEPEIC a/f UTTOTUTTOUG TOU

VEUPWVIKOU UTTOd0XEA Kal Opa GAAOTE WG AVTAYWVIOTAG KAl GAAOTE
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WG AaywvIioTAG TNG OKETUAOXOAIVNG. TlMa Tov Adyo autd €xel
xpnoidotroinBei  eupldtaTta yia TO QAPHOKOAOYIKO XOPAKTNPICHO

UTTOTUTTWV TOU VEUPWVIKOU UTTod0X£a241,

Avtaywviotég Tou nAChR

e a-umrouykaporoéivn (a-bgtx): H a-bgtx ammopovwBnke amd T0
onAntrpio Tou @1dIoU Bungarus multisinctus. ATTOTEAET TTOAUTTETTTIOIO
74 apivogéwv Kal gp@avifel TTOAU uywnAf XNUIK Ouyyévela yia TO
MUikO NAChR. Agitoupyei wg avraywvioTig Tng ACh kai duvartal va
avaoTeilel TN AsIToupyia  Tou  1ovTIKOU  KavoAiou*243, O
avaTtaywvioTNG TTPOCOEVETAI KOl O OPICHEVOUG UTTOTUTTOUG TOU
veupwvikou AChR. Me Ttnv e@apuoynl cuoTnudtwy etepoAoyng
€K@PAONG yia UTTOPovAdeG Tou veupwvikou nAChR, d10TmioTwOnke
TTWG O QVvTIOYWVIOTAG OAANAETIOPA KOl OUVOEETOI  MPE  TOUG
opotrevrapepeic a7, a8, a9 nAChRs kal JAAIOTA PE QPKETA UWNAN
ouyyévela, eV avTiOETa Oev OUVOEETAI PJE TOUG ETEPOTTEVTAMPEPEIG
VEUPWVIKOUG Ox/By kal a7/a8 nAChRs.

o Kk-ummouykaporodivn (k-bgtx): [pokeiral yia éva TTOAUTTETTTIOI0
Moplakou Bapoug ~6,5 kDa, To 0110i0 EUTTEPIEXETAI OTO dNANTHPIO TOU
@1010U Bungarus multisinctus, o€ TTOAU HIKPOTEPESG OPWG TTOCOTNTEG
amé Tnv a-bgtx*4. H k-bgtx avacTtéAAel Tn ouvatTikr diaBifaon o€
yayyAla TOU auTOVOHOU VEUPIKOU CUCTAUATOG, OTTOU €VTOTTICOVTAQI
OIGQPOPOI ETEPOTTEVTAUEPEIC Ox/By UTTOTUTTOI TOU VEUPWVIKOU NAChR26,
H kavotnta TG K-bgtx va avacTéAAEl T AEIToupyia VEUPWVIKWY
NAChRs ota ydyyAia, Kataypd@nke yia TTpwTn Opa O€ UEAETEC TTOU
éyivav ota BAepapidikd yayyAla o@OaAPwY atrd KOTOTTOUAO4.

e D-rouutmrokoupapivn: AtoteAei T OpaCTIK)  oucdia  TTOU
QATTOMOVWVETAI ATTO TO KOUPApPIo, éva Hiyua @QUTIKWY TOLIVWV OTO
OTT0i0 01 18ayeveig IvOIAvol TNG voTiou AUEPIKAG ePRATITICaV T BEAN
TOUG YIO VO YiVOUV TTEPICOOTEPO ATTOTEAECHATIKA OTO KUVHYI TWV

aypiwv Cwwv. AAMNAETTIOPA KUPIWG PE TOV PUIKO Kal JUIKOU TUTTOU
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NAChR, aAAG epgavifel dpdon Kal O OPICUEVOUG UTTOTUTTOUG

VEUPWVIKOU UTTOO0XEQ.

1.2 POAOZ TQN nAChRs ZTHN NMAGOAOTIIA TOY
ANOPQIMINOY OPIrANIZMOY

O1 nAChRs eumrAékovtar o€ pia Oelpd aoBeveiwv Tou aAvBpPWTTIVOU
opyaviopou. H 1Mo yvwoTA Kal KOAUTEPO XAPOKTNPIOUEVN aoBEVEIa ATTO QUTEG
gival n autodvoon Bapid yuacBéveia, otV OTToIa EUTTAEKETAI APECA O PUIKOU
TUTTOU NAChR.

2TIG TTAPAYPAPOUG TTOU aKOAOUBOoUV YiveTal avagpopd aTnv TTaBogpualoAoyia
TNG VEUPOUUIKNG cuvaywng KaBwg Kal oTa lavd aitia Taboyéveong NG vOoou,
KaBWg KAl GUVOTTTIKI] ava@opd OTa JUAcBeVIKA oUvdpoua Ta OTToia o@eilovTal
o€ METAAAGEEIG TOu puikoU TUTTou NAChR.

TENOG, VYiveETOl €KTEVAGC avO@OPA OTN OCUMMETOXH TWV  VEUPWVIKWYV
UTTOOOXEWYV TNG OKETUAOXOAIVNG oTnv TTaBo@uaoioAoyia Tou avBpwITivou
opyaviopou. Ta TTEIPAUATIKA EUPAPATA TNG TEAEUTAIOG EIKOCAETIAG OEIXVOUV OTI
ol veupwvikoi NAChRs euttAékovtal o€ éva onuavTikd apilBud acBeveiwv Tou

KEVTPIKOU Kal TTEPIPEPIKOU VEUPIKOU CUOTANATOG.

AocBéveieg opelAOpeEvEG OoTOV HUTKOU TUTTOU NAChR

Bapid puaocBéveia (Myasthenia Gravis)

H Bapid puacBéveia (Myasthenia Gravis, MG) civar éva eTepoyeveg,
I010TTAB£G, auTodAvooo vOOoNua TO OTToio XapakTnpiletalr amd diatapaxy oTn
veupodiaBifaon oTo eTriredo TNG veupouuiknig ouvaywng (NMJ). XapakTnploTiKd
TNG vOOOU gival N aduvayia Kal N KOTTWON TwV OKEAETIKWY PHUWV.

210 PEYOAUTEPO TTOOOOTO TWV OTOUWYV TTIOU TTAOXOUV aTTO HUOOBEvEIa
(~85%) Tapayovtal autoavTiowuara évavtl Tou nAChR, T1a otroia dev
avIXVeEUOVTaI GTO Aiga QUOIOAOYIKWY atopwy. ‘Exel dlatTioTwOei 6TI N TTAslownia
TWV QVTIOWHPATWY OToXEUEl 0TNV KUpla avoooyovo Trepioxn (MIR) Tou nAChR, n

otroia £dpddel otnv egwkutTapia Teploxn (EKM) tng a1 utropovadag, aAAd kai
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oT11 N aAAnAetTidpaon TNG MIR TTEPIOXAC UE OPICHEVA QVTIOCWHATA, EEAPTATAI KAl
a1TO AGANEG UTTOHOVADEG546,

MpokaAgiTal Kupiwg atré auToavTiocwuaTta évavTi Tou puikou nAChR oTo 80-
90% TTEPITIOU TWV PUACOEVWV ME YEVIKEUMEVN pUaoBévela Kal oTo 50% e
OPOAAMIKN KOl DEUTEPEUOVTWG EVAVTI AAAWY BOUIKWYV OTOIXEIWV TNG VEUPOUUIKAG
oluvayng, O0TTwG TNG €I0IKAG MUIKAG Kivaong (MuSK) oTto uttéAoitro 5% Trepitrou,
KaBwg Kal AAAWV OTOIXEIWV O€ PIKPOTEPO TTOCOOTO.

H déopeuon Twv auToavTIOWHPATWY TTPOKOAEI dUCAEITOUpYia TNG TEAIKAG
KIVNTIKAG TTAdKaG. H akpifrg aitia TnG autodvoong auTAg avwuaAiag dev givai
YVWoTh aAAd gival oxedov BERailo 6T oxeTieTal ue avwpaAieg Tou BUuou adévar?
Kar OTI uTTapxel Tmoavr YeEVETIKA TTpodidBeon yia TNV  E€UQAVION TNG
HUOoOévelags.

Ta Baolkd xapakTnpeIioTIKG TNG acBévelag eival N aduvapia Kal KOTTwaon Twv
OKEAETIKWV MUwv. H puik aduvapia augdvetal pge TNV KOTTWON Kal TEAIKG
KataAAyel o€ katdotaon weudo-trapdAuong. O1 uueg Tou  TTAATTOVTAI
TEPIOCOOTEPO €ival aAUTOi TTOU ATTAITOUVTAlI YyIa TV OTACNH TOU OCWHATOG,
OUMUTTEPIAQUPBAVOUEVWY TWV HUWVY TOU TTPOCWTTIOU KAl TWV MUWYV TOU QUXEVQ,
KaBwWG Kal 0QOOAUIKWY HUWYV KAl TWV HUWV TTOU XPEIAdovTal yia TNV OpIAia Kal
TNV Kat@moon?.

Ta KAIVIKG CUUTITWMOTA UTTOPEI va TTEPIOPICovVTal OE MIO OPAdA PUWV,
IBIQITEPA OTOUG MUEG TWV HaTIWV (0QOAAUIKA puacBévela) i va yevikeuovTal
(yevikeupévn puacBéveia). H MG ptropei va TTpokUWel atrd TV TTPWIKN TTaIdIKA
NAIKIa HEXPI KAl HEYAAUTEPES NAIKIEG.

Ta autoavTIoCWPATA TTOU TTAPAyovTal OTNV MUACBEVEID TTPOKAAOUV UEiwaon
Twv d1aBéoipywv NAChRs OTIC VEUPOUUIKEG CUVAWEIG PEOW TwV akOAoubwv
MNXAVIOHWV: Q) ETTITAXUVOPEVN EVOOKUTTAPWON Kal atToikodopnon Twv nAChRs
(avTiyovikiy TpoTrotroinon), B) AUCON TNG METACUVOTITIKAG MEUPPAVNG MECW TNG
0pAcNG TOU CUUTTANPWHATOG Kal y) APeon TTapeUTTOdIon TNG AEIToupyiag Tou
nNAChR (g/kova 5).
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Eikova 5. Zxnuarikni ameikovion ¢ maboguaoioAoyiag tng Bapids puacléveiag.
Ta aurtoavriowuara mou TTapdyovral arnv vooo, TTPOKAAoUV uegiwan twv O1abéoiuwv
nAChRs 0TI VEUPOUUIKEGC Ouvawers péow Twv akOAoubwv unxaviouwv: A)
mapeuTodion 1S Asimoupyiac twv nAChRs. Ta avriowuara mapgummodiouy v
mpoadean tng ACh arov utrodoxéa, avaatéAAovrag e Tov TPOTTo auTd Th AsiToupyia Tou
IovTikoU Ol1auAou. B) H avriyovikny 1porrorroinan tou nAChR ogeiAetal atnv ikavotnta
TWV QVTIOWUATWY va ouvdéovial Ouyxpovwe ae Ouo yerrovika nAChR uépia. Or
O1aouvOEBUEVOI UTTOOOXEIC OnUIoUpyoUv OUUTTAOKQ, Ta OTTOid £VOOKUTTAPWVOVTAI UE
TaxUTEPOUC PUBLOUC OE OXETN LIE TA UELOVWUEVA UOPIa Kal 00nyouvTal oTa Augoowuara
ormrou armoikodououvral. ) H déousuon twv auroavriowuarwyv g ACh, éxel wg¢
QATTOTEAEDLIQ TNV EVEPYOTTOINCT TOU OUUTTANPWLATOS KAl TOV OXNUATIONO CUUTTAEyUaTOS
TPOCBOANS TNS ueUPBPAvVNS, 0dnywvrag oTnv KaraoTpo@r TNS VEUPOUUIKAS auvawng Kai
oTnv AUon Twv PUikwvy Kuttdpwv. https.//www.amboss.com/us/knowledge/myasthenia-
gravis

2uyyevi puaoBevika ouvdpopa

Ta ouyyevll puacBevikd olvOpoua o@eilovral o€ METAANGEEIC TTOU
TTpoKaAouv €§aoBévnon TnG veupouuikAg OlaBiBaong. O TepIcodTEPES ATTO
QUTEG TIG METAANGEEIG evTOoTTiICOVTAI OTIG UTTOMOVASES TOU pUikou NAChR (&AAeg
METOANGEEIG  €EaoBevouv T veupopuikr) diaBiacn, emnpedloviag TO
TTOKETAPIOUA KAl TNV  €KKPION TNG OQKETUAOXOAIivNG 1 Tn Opdon Tng
OKETUAOXOAIVEOTEPAONG). MEXPI ONPEPT £XOUV EVTOTTIOTEI TTEPIOOOTEPES OTTO 60

METAAAAEEIC OTIG UTTOUOVADEG TOU WUiKOU uTrodoxéa 20-53, KABe peTdAAaEN £Xel
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OIaQOPETIKN €TTidpacn o010 aIVOTUTTO. oAANOI AvBpwTTOI TTOU PEPOUV TETOIEG
METOANGEEIG, Couv QUOIOAOYIKA HE pIa PETPIO €EQ0BEVION TNG VEUPOMUIKAG
diapiBaong. Mepikoi atrd autolg avTieTwTTICouv TTPORANUO PETA aTTd Afyn
MUOXOAQPWTIKWY QAPUAKWY, TTOU XOPNyouvTal Katd Tn dIAPKEIQ XEIPOUPYIKNG
eméuBaonc®t. ANol emBivouv atré Bavatneodpeg HETAAAAEEIG OTO yovidlo TNG
€ uTTopovadag, ekppdalovtag Tn y uttopovada Tou euBpuikol uTTodoxEad2-54,
MEeTOAAGEEIC TTOU PEIWVOUV Tr OUYYEVEIQ TOU UTTODOOXEQ VIO TNV AKETUAOXOAIVN
TIPOKOAOUV Eiwon TG dpaoTNPIOTNTAG TOU UTTOOOXEQ, ME ATTOTEAEOUA va
ENATTWVETAI O XPOVOG TTOU TTOPAMEVEI QVOIXTO TO IOVTIKO KOVAAIL TETOIES
MeTaAAGEEIC eival n eP121L oTo yovidio TTou KwOIKOTTOEI OTNV €EWKUTTAPIKN)
TEPIOXN TNG utTopovadag kai n eER311W oT1o yovidio TTou KWAIKOTTOEI TNV apXh
NG MEYAANG KUTTAPOTTAQCHATIKAG TTEPIOXNAS TNG UTTOPMOVADAGS3. O1 ueTaAAGEEIS
TTOU MEIVOUV TO XPOVO QVOIYMOTOG TOU I10OVTIKOU KAVOAIOU TTPOKOAOUV Ta
Aeyopueva ouvdpopa “ypAyopou kavadiol” (“fast channel” syndromes). ZuveTtwg

ol NETOAAGEEIG QUTEG £€a0BEVOUV TN veupouuikr diaBiBaon.

O1 repIocdTEPES HETAAAAEEIC KANPOVOUOUVTAI E QUTOCWHIKO UTTOAEITTOUEVO
TUTTO KANPOVOMIKOTNTOG. Ta ATOPO TTOU VOOOUV aTrd OUYYEVI] MUAOBEVIKA
oUVvOpOoua PEPOUV OUVABWG BIOQOPETIKEC UTTOAEITTOUEVEG UETAANAEEIC KAl OTA

dU0o aAAnAduop@a yovidia Tng idiag utTopovadag 5354,
AoBéveieg o@elAOpEVEG O€ vEUPWVIKOU TUTTOU NAChR

O1 veupwvikoi NnAChRs gival eupéwg KATAVEPNUEVOI OTO VEUPIKO cUCTNUA
KOl O OPKETOUG MN-VEUPIKOUG I0TOUG 5556 PuBuiouv TN VEUPWVIKN
OleyepaINoOTNTa PECW veupodiaBifaocTwy. Adyw Tou Kpioigou poAou Toug,
€uBuvovTal yia Tov €6I0UG OTNV VIKOTIVN, EVW N atmwAeia | duCA&IToupyia Toug
(6TTwg  AOyw  peTaAAGEewv) oOxeTiCeTal  pE  TTOAAEG  VEUPOAOYIKEG  Kal
veupoyuxlatpikéGg aoBévelieg, oOmwg Parkinson, Alzheimer, oxioppéveia,

EMANWIa Kal KaTaBAyn 33:57-60,
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Néoog Tou Alzheimer

ATIO TIG TTI0 EUPEWGS YVWOTEG AOBEVEIEG TTOU OXETICOVTAI PE DIOTAPAXES TWV
VEUPWVIKWY TUTTWV UTTOO0XEWV OKETUAOXOAIVNG €ival n vooog Tou Alzheimer.
Xapaktnpi¢etal amd atTwAgIa NG IKavOTNTAG yia pdénon, amoucia uviung Kal
EAEIYN TTPOOOXNG, avnouyia Kal ¢oBo, atovia Kal KATATTTwon.

To KUPIO I0TOTTAB0AOYIKO XAPOKTNPIOTIKO TG VOOOU €ival 0 OXNMATIONOG O€
MEYAAN EKkTaon TTAGKWY aPUAOEIBOUG (TTAGKEG aupuAogidoug eival mBavé va
BpeBolv Kal o€ e€yKEPAAO QUOIOAOYIKWYV NAIKIWPEVWY OTOPWYV), Ol OTTOIES
QTTOTEAOUVTAI KUPIWG ATTO CUCCWHATWHATA €VOG MIKPOU adIGAUTOU TTETTTIDIOU,
TOU apuAog1doUg B-TreTTTIdiou. To apulocldég B-TremrTidlo atroTeAeiTal atrd 40-42
QMIVOGIKA KATAAOITTA KAl TTAPAYETAI JE TTPWTEOAUTIKR TTEWN aTTd éva TTPOOPOUO
MOpIo, TNV TTPGBPOUN TTPWTEIVN Tou B-apuAogidolg. O oxXNUATIONOG TWV TTAAKWYV
TOU QMUAOEIdOUG B-TTETITIOIOU OUVODEUETAl OTTO TTOANATTAEG ETTITTAOKEG OTOV
EYKEQAAO TTOU 0ONYOUV O€ eKTETAUEVN OUOYEVEDIA (EKQUAIOUO) TOU VEUPIKOU
I0TOUS".

MeTagU Twv TTOAAATTAWYV aAAaywyv, TTOU CuPBaivouv OTOV EYKEQAAO TwV
aoBevwyv pe Alzheimer, dIQTTIOTWVETAI KOI N EKTETAPEVN ATTWAEID TWV BECEWV
TTou ep@avifouv uwnAf ocuyyévela TTPOodEONS yia TN VIKOTivh, YEYovog TTou
ONAWVEI TNV OTTWAEIO HEPIKWVY UTTOTUTTWYV TOU VEUPWVIKOU NAChR®2, Apxikd, ol
aiTieg TTabBoyéveong TNG vooou gixav armmodoBei 0Toug XOAIVEPYIKOUG UTTODOXEIS
Tou eyke@AAou, oOnAueEpa OpwG Bewpeital TTEPICOOTEPO TBAVS OTI TA
XOPAKTNPIOTIKA TNG VOOOU ouvdEovTal AUECA e TIG DIAdIKATIEG EKPPAONG KAl
evCUUIKAG TTEWNG TnG TTPddpoung TTpwreivng Tou B-apuloegidouct!. Map’ 6Aa
auTd, n VIKOTiVN €EOKOAOUBEI va OUYKEVTPWVEI TO EVOIOPEPOV TWV EPEUVNTWV
oTnVv TTPOCTIABeIa  avATITUENG  QPAPMOKOAOYIKWY TTPOCEYYIOEWV yia TNV
QVTIMETWTTION TNG vOOOU KaBwG: i. Ogv UTTAPXEl BIABECIUN MPEXP! OTIYMNAG
KatadAANAn Bepatreic TNG vOOOU KAl O MOVOOIKOG €VOEDEIYUEVOG TPOTTOG
QVTIMETWTTIONG TWV CUUTITWHATWY Eival n Xopriynon Takpivng (avaoToAéQg TNG
OKETUAOXOAIVEDTEPAONG)®!, i. N VIKoTivn €Xel aTTODEIXTE OTI €XEI EUEPYETIKNA
emidpacn otn uddnon, TN YvhAPn, TRV TTPOCOXNA Kal TO aicOnua avnouxiag Kai
@OBouU Twv aoBevwve384 kal iii. dTTWC TTpoavaPEPONKE, £va XOPOAKTNPIOTIKO TNG
VOOOU €ival n atTwAEIa UTTOOOXEWV TNG OKETUAOXOAIVNG. 'ETOl, €xel yivel

TTPOOTIABEIN VO TTAPACKEUACTOUV QYWVIOTEG EIOIKOI VIO JEPIKOUG UTTOTUTTOUG TOU

21

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



VEUPWVIKOU UTTOBOXEA TNG AKETUAOXOAIVNG, O1 OTTOIOI QVAPEVETAI VA BEATILOOOUV
TN veupikr diaBifaon oTov eYKEPAAO, EVEPYOTTOIWVTAG TTPO- } METACUVATITIKOUG
NAChRs. O1 aywvioTég auToi TTPETTEl va €ival TPITOTAYEIC AMIVEG yia va
EIOXWPNOOUV OTOV EYKEPAAO, va E€XOUV MIKPI OUYYEVEIQ YIO TOUG MUIKOUG
NAChRs yia va atmmogeuxBei n avemluuntn d1€yepon TwWV PHUWV Kal €TTioNG va
€XOUV UIKPI OUYYEVEIDQ YIa TOUG O3 VEUPWVIKOUG UTTODOXEIC YIa va aTTo@euxBouv
TTOPEVEPYEIEG OTTWG YOOTPEVTEPIKA duOo@Opia, vauTia, uttoBeppia, augnon Tou
KapdiakoUu puBuou Kal TNG TTiECNG TOU AiJaTog, TTOU EEQPTWVTAI ATTO TN dIEYEPON

TWV a3 UTTOBOXEWVES.
No6oog Tou Parkinson

H voéoog Tou Parkinson gival pia aogBéveia 0TTou XapakTnEIoTIKO TnG OTroiag
€ival n EKTETAPEVN ATTWAEIA VEUPIKWYV KUTTAPWY TNG QAIAG OUTiag TTOU TTEPIEXOUV
T0 veupodiafiBacTh vrotrapivn (Katd cuvémela peiwon Tou aplBuol Twv
adpevePYIKWY Ouvayewv). Ta OUUTITWPOTA TG VvOOOU  PTTOPOUV  va
QVTIMETWTTIOTOUV TTAPOdIKA ME TN XOPAynon Ttou TIPpOdpopou dopiou NG
VTOTTOMIVNG L-3,4 diudpoguaivulaAavivn (L-DOPA), aAAG n
OTTOTEAECUATIKOTNTA TOU QAPUAKOU OTASIOKA MEIWVETAI KOl TTApAAANAa givail
TTOAU MBavo va TrpokaAéasl Yuxwaon®. H véoog xapaktnpiletal emiong atréd
MEYAAN aTtwAeia (~ 50%) Twv Bécecwv TTOU ep@avifouv uwnAf ouyyévela
TPOCdEONG YIA TN VIKOTiVN, YEYOVOG TTOU ONAWVEI TV OTTWAEIA  PEPIKWV
UTTOTUTTWYV TOU VEUPIKOU UTTOd0XEQ TNG AKETUAOXOAIVNGE2. To KATTVIOUA, WG YECO
XOpPrnynong VIKOTIiVAG OTOV OPYaVIOUO, €XEl ATTODEIXTEI OTI €ival O TTIO 1I0XUPOG
TTEPIBAAANOVTIKOG TTAPAYOVTAG TTOU TTPOCPEPEI TIPOOTACIA OTNV EUTTABEIO aTTd TN
véoo Tou Parkinson®’. Autd 0drynoe Toug €pPeuvnTéG OTnNV TIPOocTTIdbEIa
avaTTuéng €1I0IKWY QyWVIOTWVY YIa KABe UTTOTUTTO Tou veupwvikou nAChR wg
mBOavoUg BepatTreuTIKOUG TTAPAYOVTEG Yia Tn vooo Tou Parkinson8.69, H vikorivn,
AOYW TWV YOOTPEVTEPIKWY KAl KAPOIAYYEIAKWY ETTIOPACEWY TTOU €XEl OTOV
OpPYQVIONO, Oev UTTOPEI va XpnoIhoTToIiNBEei wg TTapdyovTag KAaTdAANAoG yia Tnv
QvTIMETWTTION TNG voOoou. O KatdAANAoG aywvioTAG Ba TTPETTEl va €xEl TNV
IKAvOTNTA VA EVEPYOTIOIEI TTPO- KAI JETOOUVATITIKOUG UTTOOOXEIG, TWV OTTOIWV N
Asitoupyia  va  TTpokaAei  amreAeuBépwon  vioTrapivng’®  kal - eTTITTAéOV

VEUPOTTPOOTATEUTIKA Opdon’'72. O aywvioTig SIB-1765F eugaviel peydAn
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OUYYEVEID Yia TOUG 0432 UTTODOXEIG, MIKPY) CUYYEVEIQ VIO TOUG a7 UTTODOXEIG Kal
EXeEl TNV idla TOUAGXIOTOV IKaVOTNTA UE TN VIKOTIVN va TTPOKOAET atreAeuBépwaon
vToTTapivng o€ eykepdhoug apoupaiwve®’3. O SIB-1765F emdyel €Tmiong Tnv
aTTEAEUBEPWON VOPETTIVEQPIVNG ATTO TIG TTEPIOXEG TOU PAOIOU Kal Tou BaAduou
KAl aKETUAOXOAIVNG ATTO TO PHETWTTIAIO THAPA TOU PAOIOU KAl TOV ITTTTOKANTTO, EVW
TNV idla emidpaon pe 1o pépio L-DOPA oe povTtéda Tng voéoou Tou Parkinson o€
TTPWTEVUOVTA Kal apoupaiougtd e, Agv gival EekGOAPO akOPN TTOI0G UTTOTUTTOG TOU
veupwvikou nAChR 6a utropouce va gival 0 10avikdg OTOX0G YIa £€VaV QywVIOTH
Tou uTTod0XEQ E BepaTTeuTik dpdaan. Méxpl TTpdCc@aTa £TTioNG N a6 UTTOPOVAdA
O¢ev €ixe Ppedei va OUPUETEXEI O KATTOIO AEITOUPYIKO UTTOTUTTO TOU UTTOOOXEQ.
Twpa TAéov gival yvwoTod OTI N a6 UTTopgovada oxnuaTiCel AEITOUPYIKOUG
uttodoxeic 6tav ek@paletal padi pe Tn B4 uttopovada og woKUTTapa Xenopus’.
Av Kal n a6 utropovada Trapouciddel peyadAn opoAoyia otnv TTpwTtoTayr doun
NG M€ TNV a3 UTTOPOVADA, £XEI DIOPOPETIKA PAPPOAKOAOYIKA XOPAKTNPIOTIKA OTTd
TNV TEAEUTAIA, YEYOVOG TTOU ETTITPETTEI TRV AVATITUEN QAPUAKWY EIBIKWYV VIO TOUG
a6 utrodoxeic. BEBaia, n ouoTaon Twv UTTOMOVAdWY Kal TO QAPHOKOAOYIKA
XAPOKTNPIOTIKA TWV QUOIKWY a6 UTTodoXEwV TTapapévouv dyvwoTtd. Av ol
QUOIKOi a6 utTodoXEiIG PoIGdouv e Toug 064 uTTodOoXEIG TTOU EKPPAovVTal OTA
WOKUTTAPQ, Kal ETTIONG av Ol a6 UTTOdOXEIG TTai(ouv KATTOIO POAO OTNn VOCO TOU
Parkinson, 101€ QuTOi OI UTTOBOXEIG PTTOPOUV va ATTOTEAEOOUV €va XPHOIYO
QAPUOKOAOYIKO OTOXO ME MIO PEYAAN KATAVOUR OTOV EYKEPAAO Kal e 181aiTEPa
QAPUOKOAOYIKA XOPOKTNPEIOTIKA, TTOU EMTPETTOUV TO OXEDIOOHUO  EIBIKWV

UTTOKOTOOTATWV.

Zx1{oppévela

H oxifoppéveia eival HIa  KATAOTPETITIKI)  €TEPOYEVAC WUXwon TIou
eM@aviCeTal o TTPOoXWPENUEVN €@NPIKA nAKKia | oTa TTpwTa OTAdIA TNG
EVNAIKIwWONG KAl  OKOAOUBEI pIa  OouveXWwg  €TMIOEIVOUPEVN  TTOPEIQ  TTOU
XapakTtnpidetal ammd TapaicONoEIg, auTatTdreg, OAAOKOTN Kal I1016TPOTTN
OUUTTEPIPOPA, aTTdBeIa, adiagopia Kal amdToun ouykivnon’. ZUuewva e TN
Aeyouevn “uttdBeon viotrauivng” n oxifo@péveia TTPOKaAAEiTal ammd utTEPBOAIKN
aTTeEAEUBEPWON VTOTTANIVNG OTIC OOPEVEPYIKEG TUVAWEIG TOU EYKEPAAOU. MepIkda

amdé Ta TTAPATTAVW OCUPTITWHATO MPTTOPOUV €TTiONG va TTPokANBouv atrd
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@apuoka, 6mmwg 10 PCP, 10 oTT0ia dpouv w¢g avaoTOAEIG TwV YAOUTAUIVIKWV
utrodoxéwv Kal Twv NAChRs. O1 pnxaviouoi TTaboyéveong Tng oXICOPPEVEING
Tapagévouv ayvwaoTol. ‘Exel mpotaBei 611 o a7 nAChRs ¢ivar mbavé va
ouvd£ovTal UE PEPIKES TTAEUPEG QUTAG TNG aoBévelag’s 7.

O1 mepioodTEPOI OXICOPPEVEIC €ival PAVIWOEIC KATIVIOTEC Kal Bewpeital
mOavo 6T XPNOIYOTTOIOUV ACUVEIdNTA TO KATIVIOUA WG JOPPA auToBEPATTEIOG.
H etridpaon duwg TNG vIKoTivng gival JAGAAov TTapodIKr, KaBwg gival yvwoTo OTI
ol a7 uTTtodOXEiG atreualoBnToTToIoUVTAI TaXUTATA. ETTITTALOV, N éK@paon Twv a7
UTTOOOXEWV OTNV TTEPIOXH TOU ITTTTOKAPTIOU EPQPAVICETAI HEIWHEVN OTOV EYKEQAAO
TwV oxilopevwv’e. O1 axiIfoppeveic TTapouaIddouV TTIoONG £va XOPAKTNPIOTIKO
O@AAYa  OTNV OKOUOTIKA OTTOKPICN, TO OToio  €ival  KANPOVOMIKG  Kal
XOPTOYPOPEITAl GTO YoVidlo TNG a7 uttopovadac’. To o@dApa autd, To OTToi0
ovopadetalr €EAAeiyn P50, eivar pia pgiwon oTn QUOIOAOYIK) avaoToA TNG
OKOUOTIKAG ATTOKPIONG OTO OEUTEPO ATTO €va EUYAPI AKOUOTIKWY EPEBICUATWV
TTou Aappavovral. ‘Exer mpotaBei 611 n EAAeiyn P50 avtavakAd Tig diatapaxEg
OTnN OUYKEVTPWON TNG OKEWNG TwV OXICOPPEVWY, OTOUG OTTOIoUG N aduvapia
QIATPOPIOUATOG Kal SIaXWPICHOU TwWV AOXETWV ePEBICUATWY OUUBAAAEI OTNnV
QVATITUEN TWV QUTOTTATWY Kal Twv TTapaicBfcewv. H EAAeiwn P50 dev Bewpeital
IKavA a1rd poévn TNG va TTPOKOAECEI TNV AVATITUEN TG VOOOU, OTTOTEAE OUWG
TTapdyovTta TTpodidBeong yia Tn oxI(oPPEVEIa’S. ZTo TTEIPAUATIKO HOVTEAO TNG
éAeiwng P50 og apoupaioug, n a-Bungarotoxin (avtaywvioTAG TWV UUIKWVY Kal
Twv a7 uttodoxEéwv) avaoTéAAel TV €i0odo Tou delTepPoU atmd €va Ceuydpl
OKOUOTIKWYV EPEBICUATWY Kal N avaoTOAN QUTA UTTOXWPEEI JETA aTTd Xopriynon
VIKOTiVNG’8. H eTepoyEévela auThS TNG aoBEVEIAG ) TNG OJAdOC TWV OCOEVEILV TTOU
KaAouvTal w¢ oxIfoppévela KaBIoTa TTOAU DUOKOAN TN OUVOECH TNG ME EIDIKEG
Bioxnuikég BAABec Tou eyke@aAou. O mBavog poAog Twv a7 nAChRs otn

ox1Coppévela aTTaITEl TTAPATTEPQA DIEPEUVNON.
AuTtodvoon amrékpion oToug veupwvikoug nAChRs

Mapd TNV uwnAn avoooyovikeTnTa Tou puikou NAChR, n eTTi Tou TTapovTog
d1a6€o1un yvwaon, uttodnAwvel 0TI N auToavoaia 0Toug veupwvikoug nAChRs
givalr omévia, av kKal TTepaITEpw PeATIwPEVES dlayvwOTIKEG OoKIyaoieg, Ba

MTTOpOUCAV va OTTOKAAUWOUV TNV TTAPOUCia TETOIWV AVTIOCWHATWY, OE PEXPI
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TWPA «opoapvNTIKA» autodvooa voorhpaTta. Méxpl OTIyUAG, N TTIO CUXVA Kal
KOAUTEPO MEAETNUEVN TTEPITITWON, €ival N autodvoon aTroKpIon OTOUG
yayyAiovikoug a3 nAChRs, evw pévo Aiveg peAéteg eival d1aBéoiyeg yia
AvTIOWHPATA EvavTl AAAWV VEUPWVIKWY UTTODOXEWY, KUPIWG EVAVTI TWV a7- Kal
a4-nAChRs.

Avricowpara évavTi Twv a3 nAChRs otnv Autodvoon
Autévopun lNayyAiovomrafeia (Autoimmune Autonomic
Ganglionopathy/ AAG)

O1 veupwveg oTa autévoua yayyAla JecOAABoUV OTOV aKOUCIO €AEYXO TwV
OTTAQXVIKWYV OpYAvWY Kal eKQPPACouv TTOAUGPIOPES UTTOUOVADESG VEUPWVIKWV
NAChRs. O1 veupwvikoi uttodoxeic mou TTepIAapBavouv Tnv a3 utropovada, ol
atrokaAoupevol a3-nAChRs 1 yayyAiovikoi NAChRs, atroteAoUv Tnv TTAglopn@ia
Twv NAChRs ota autévoua yéayyAia kal Bpiokovtal 0TI OUVAWEIG TOOO TWV
TTAPACUUTIOBNTIKWY 600 KAl TWV CUUTTOONTIKWY OUTOVOUWY  KAGDwWV79:80,
Qotoéoo Oev ekppalovtal uOvo oTnv TTEPIPEPEIO OAAG ekppdlovTal €TTiONG
EO0TIOKA O€ TTEPIOXEC TOU EYKEPAAOU TToU £TTNPEAlouV Tov 01068, Aouikd o a3-
NAChR oxnuartifetal amé a3 kai B4 ) B2 utropovades Tou NAChR (a3B2 kai a3p4
nAChR).

H AAG gival pia poper) SucauTtovouiag, hia TTiKTNTN VEUPOAOYIKH dlaTapaxn
TOU TTEPIPEPIKOU OUOTAUATOG KAl TO TTO YVWOTO OUVOPOPO QUTOAVOOWV
QUTOVOUWYV VEUPOTTABEIWY, TTOU XOPAKTNPICETal aTTd dIAXUTN QVETTAPKEID KOl
duoAeIToupyia  TOU QUTOVOMOU  VEUPIKOU OUOoTAuaTOG (ANZX)%98283  Tq
ouptrtwpata TN AAG ptropouv va diagépouv atrd acBevr) o€ aoBevr) Kal n
évapén pJtmopei va e€ival o&gia, utrogeia  OTAdIAK Qv KAl TA  KAIVIKA
XOPAKTNPIOTIKA  TTEPIAaPPBavouv  BAGBeg o010 ouptradnTikd  (opBooTaTikh
utTéTaOoN, avIdpwWaia), To TTAaPaAcuUPTTadNTIKG (MEIWPEVN daKPUPPOIA, OIEAOPPOIT
Kal  oTévwon Tng KOpng) Kal TNV  eviepikr) Asiroupyia  (Sidppoia N
duokoIAIoTNTa)%282, H aitia Tng AAG ¢ival TTapaveoTTAAgPaTIKAG A 1810TTa800g
Quong. Ztnv 16iomadrp AAG, 10 avoooTroiNTikG oUCTNUa OTOXEUEl OTOUG
yayyAiovikoUg a3-nAChRs kal TTapdyel CUYKEKPIPMEVO AUTOAVTICWHATA EVAVTI
auTwVS98Z84 v AAG pe TTapaveoTTAaopaTiké KAIVIKO uttoBabpo, TO

avoooTroINTIKO CUCTNHA, WG ATTOKPION OTOV UTTOKEIMEVO KOPKiIVO, TTaPAYEl
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TTAPAVEOTTAQOUATIKA ~ AUTOAVTICWHOTA  évavTl  OIAQOPWY  AuToavTIYOVWY,
ouptrepIAapBavopévwy Twv a3-nAChRs, TTpoKaAwvTag yayyAlovoTréOeia80.84.85,
H mpwTtn mepimrwon acBevoug pe AAG, avagépBnke 1o 1969 atmmd Toug
Young et aPf. Xpeidotnkav axeddv 30 xpovia péxpl Tou ol Vernino Kai ol
ouvepyaTteg Tou emiBeRaiwoav TNV avoooOAoyIKrp aiTioAoyia Tng vOoou Kal
atrédeiCav TNV UTTapgn avticwpaTwy évavtl Twv a3-nAChRs o€ opoug acBbevwy
e AAGE. Xpnoipotrolwvtag Tnv KaBiepwuévn dokiyagia padiokabilnong,
avixvevovtal avriowpata Katd Twv a3-nAChRs 010 40-50% Twv aoBevwyv pe
utroéeia AAG, oTto 30-40% Twv acBevwyv pe Xpovia AAG kai oto 10-20% Twv
aoBevwyv pe  TrapaveoTTAaopatiky AAGS28488  Qotdé00, ME autd  TOV
TTPpoadiopioud Ta autoavTicwpata évavT Twv a3-nAChRs BpiokovTal €1Tiong o€
XOUNAOTEPQ ETTITTEOO O€ Q0BEVEIC e GAAEC DUCAUTOVOMIES, OTTWG TO OCUVOPONO
opBoaoTaTikAg Taxukapdiag, n diaBNTIKr autdvoun VEUPOTTABEIa A N JEPOVWUEVN
YOoTpevTeEPIK  OuoKIvnTIKOTNTA OaAAG Kal o€ aoBeveic pe BUPwa N
MIKPOKUTTOPIKO KOPKIVO TTVEUUOVA-OXETIKEG TTAPAVEOTTAACUATIKEG VEUPOAOYIKEG
dlaTapaxécss-9l. Eival onuavTikd o711 0 TiTAOG avTiowudaTtwy Twv NAChRs oTov
0pO TOU a0BevOUGg OXETICETAI UE TNV 0ORAPOTNTA TNG AUTOVOUNG QVETTAPKEING
KaTd TNV KAIVIKI) Kal €pyO00TNPIOKN agioAdynon Tng autovoung Aeiroupyiagd284,
EmmAéov, n peiwon Twv emITEdWY TWV AUTOAVTICWHATWY OTOV 0PO TOU
aoBevoug, oxeTiCetal Pe TN PeATiwon Twv CUPTTWHATWY TNG autdévoung
OduCAEITOUPYIaG84, e XapaKTNPIOTIKO TTAPADEIYUA TIG TIEPITITWOEIG A0BEVWV PETA
a1rd TTAACHOQaipECN TTOU £EAAEIPEI TO AUTOAVTICWHATA OTOV OPO TOU 0BEVOUG

Kal TTapouciddouv eVTUTTWOIAKK BEATIWON OTIG KAIVIKEG TOUG EKTIUAOEIGI2:93,
Autd Ta eupripata uttodnAwvouv o1l Ta avTl-a3-nAChRs  avTicwuara
eTNPEAoUV  AUECA TOUG QVTIOTOIXOUG UTTODOXEIG, odnywvTag £T01 O€
duoAeiroupyia Tou autévopou cuaTAuaTog. H uttéBean eAéyxBnke TOCO in vitro
600 Kai in vivo Kal €EakoAouBei va gival éva avoixto 1edio yia TTEIPAUATIONOUG.
Ta in vitro dedouéva deixvouv OTI Ta avTicwpaTa évavt Twv a3-nAChRs atro
TOUG 0poug aoBevwy pe AAG, PEILVOUV TO EUPOG TWV PENPBPAVIKWY PEUMATWY
oTa KUTTOpa Tou veupoBAaoTwuaToc?. H KivnNTIK QUTAG TNG QVOOTOANS
uTTOdNAWVEI OTI TA AUTOAVTICWHATA CUVOEOVTAl PE TOUG UTTODOXEIG KAl TOUG
dlaocuvdEouv, 0dNYWVTAG TOUG O€ E0WTEPIKEUOT. QOTOCO, OPICHEVA QVTICWHOTA
@aivetal 0TI dpouv TTIO0 AUECA, aTTOKAgiovTag TV B€on TOu AywvIoTr) OTOV
uttodox£ad494, Ta in vivo dedouéva UTTooTNPIfouV ETTIONG QUTA TNV UTTOBEDN e
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MOVTEAQ TTOVTIKWVY TNG VOOOU, OTTOU OTTOOEIKVUETAI OTI TA AVTICWHATA KATA TWV
NAChRs, avaoTéAAouv TNV XOAIVEPYIKI ouvaTiTiKi Yetddoon®. Ta euprjuara
atrd Ta TTEIPAPATIKA povTéAa TNG AAG, BeATiwoav onuavTikd TV didyvwon TG
vOOooU Kal KaBiépwaav £vav TPOTTO Yia ThV TTEIPAPATIKN dlepelvnon Tou TTBavou

TTaBoydvou pOAoU TwV yayyAIOVIKWY AUTOAVTICWHATWY 0 {WIKA HOVTEAQ.

Avricowpara évavTi Twv a3 nAChRs otnv Autodvoon
Eyke@aAitida (Autoimmune Encephalitis/ AE)

Omrwg Tepiypdenke mrapatrdvw, ol a3-nAChRs, ek16¢ ammd T autdvoua
yayyAia, BpiokovTal o€ peyadAo BaBud Kal 0€ APKETEG TTEPIOXEG TOU EYKEPAAOU,
IB1QITEPA OTOV  PJECOOTIOVOUAIO TTUPAVA, TNV ETTIQUON KAl TTapoucidlouv
XOUNAOGTEPN €KQPAON OTOV EYKEQPOAIKO @QAOIO, TOV ITITTOKAUTIO KOl TNV
TTapeykePaAida®. Emopévwg, Ta avti-a3-nAChRs, 8a utmopolcav va
EUTTAéKOVTAI KOl OTnV  autodvoon eykepaAimda (AE), kardotaon Tou
meplIhauBdvel  pia  eupeia  oeipd  veupoAoyiKwv  dloTapaxwyv PE  Paoiké
OUUTITWHATA TNV ETTIANWIA, TNV WYUXIKA KAl avoikfy ouvopour).

Mpdyuarti, n ducA&IToupyia TOU AUTOVOPOU CUCTAUATOG £xEl OUVOEBE PE TNV
AE kal Ta autoavTiowuata évavtl Twv a3-nAChRs®”. O1 Yamakawa kai ouv.,
g€étacav TNV TTapoucdia  avTiowudTwy, XPNOIYOTToIWVTAE Tnv  uEBodOo
AVOOOKATOKPAMVIONG  Aouoipepaong (Luciferase Immunoprecipitation
System/LIPS) (eikova 6) oe opoug 19 acbBevwv pe oUvOpOPa AUTOAVOONG
eyke@aAimidac (NMDAR-eyke@aAitida, ouvdpouo Stiff-person 1 ouvdpouo
Isaacs). 5/19 deiypata opwv gixav avti-a3 avriowpara®”. Autoi ol 5 aoBeveic,
EKTOG ATTO TO CUPTITWPaTa TG AE, €ixav apkeTd CUPTITWHPATA autdévoung
duoAeitoupyiag, cupTtTEpIAaUBavopévnG TNG opBOoOCTATIKAG UTTOTAONG, TNG
avidpwaoiag 1 ™G uttEPIdpwaoiag, TnG OUCAEITOUPYIAG TOU YOOTPEVTEPIKOU
owAnva Kkal TG Kapdiayyelakng duoAsimoupyiag. Eivalr agloonuegiwto o611 0
ETTITTOAAC OGS TWV CUUTITWHATWY TOu KapdIayyEIOKOU auTOVOUOU OUCTAMATOG,
ATaV TTAPOUOIOG PE auTOV aToug aoBeveic e AAGY. Ta avTl-a3 avricwuata Ba
MTTOpoUCcav evdeXopévwg va etTnpedoouv Toug a3p4 nAChRs 1600 oTa
autévoua yayyAila 600 Kal OTov eyKEQAAo, OAAd o akpIBAg TTaBoydvog
MNXaVIOPOG TTPETTEN va dlEuKpIvioTel. QOTO0O0, avagépeTal 0TI oI 5 aoBeveig e
avTi-a3 avTICWMOTa, eixav €mmiong kar GAAa autoavTICWHPATA OTOV 0pO TOUG

oxemi{opeva pe AEY7,
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Mpdogara, yia opdda oTtnv latmwvia, avépepe TNV TTEPITITWON Hiag aoBevoug
ME TTPOODEUTIKI EYKEQAAOMUEAITION PE AKAMWIA KAl CUUTITWHOTA TTapOUoIa UE
MuokAovia kal duoauTovopia Kal ATav BeTIKR yia avTIOWUATa EvavTl Twv a3-
NAChRs?%, utrodnAwvovTag 6T auTd Ta AUTOAVTICWHATA UTTOPEI va cuvOEovTal

ME éva eupUTEPO KAIVIKO pdopua atrd auto Tng AAG.

Eixova 6. Apxn tng ueBédou avoookarakpnuvions Aouaipspaong (Luciferase
Immunopercipitation System/LIPS). Kirrapa HEK293, emmiuoAucuéva ue 1o mAaouidio
Tou a3 1 B4 gnAChR tou egivar ouleuyuévo ue Aouaipepdan, apou diaAutorroinbouv,
ermwadovral e Ta avriowpatwy opwv aocbevwy. H in vitro diadikacia LIPS, umopei va
aéloAoynoer mooorTika v aAAnAsmidpacn ueraél aviiyOvou-avTiIowUaTos, HE uwnAn
guaIgdnoia Kai xwpic v xpnan padioicotorTou’.

Autoavocia otoug a7-nAChRs

O a7-nAChR ek@pdaleTal Kupiwg oToVv EYKEQPAAO KAl T aUuTOVOPa YyAyyAia.
EptTAékeTal o€ DIAQOPEG OUVOETEG YVWOTIKEG AEITOUPYIEG, OTTWG N pAdnon, n
MVAMN Kol n TTpocoxn* 19, puBuilel TN cuvamTik peTddoon kai Trailel {WTIKO

avTIQAEypHovwdes  poAo™01. H Tpiodidotatn douri Tou €xel  TTPOCQPOATA
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atmooa@nvioTei'%2, yeyovdg Tou Ba TIPETTEl va ETITAXUVEI TTEPQITEPW TNV
katavénon NG AsItoupyiag Tou Kal Tou poAou Tou oTnv TTaBoyéveon Tng vooou
Kal TNV autoavoaoia. Méxpl onfuepa Ta avriowuata Katd Tou a7-nAChR, @aiveTai

va gival TToAU oTTavia.

AvTicowpata évavTti Twv a7 nAChRs otnv Eyke@aAiTida
Rasmussen (Rasmussen Encephalitis/ RE)

‘Exel avagepbei 611 0 opopepric a7-nAChR utropei va €ivar o1dxog
TTaBoydévwy auToavTICWHPATWY OTNV autodvoon dlatapaxr) Tng Rasmussen
eyke@aAimdag (RE)?8. H RE eival pia otrdvia, TpoodeuTikoU TUTTOU KOl AVOEKTIKN
OoTa QApUOKA ETTIANWIa, TTOU YapakTnpidetalr amd xpoévia @Aeyuovr Tou
EYKEQPAAIKOU @AOIOU, YVWOTIKA EKTTTWON, KIVNTIKA €AAEiupaTa, arpogia Tou
NUIo@aAIPIKOU eyKEQAAOU Kal nuUITTANyia. ETnpeddel kupiwg mTaidid kal veapoug
eVANIKEG pE TTPWIUN évapén TnG vooou kal oofapr Topeia avarTuéng'e3. Ol
Watson «kar ouv., €éAeyEav opoug¢ ammd evvéa aobeveic pe RE  pe
NAEKTPOQUOIOAOYIQ, HE TEXVIKEG QTTEIKOVIONG aoPeoTiou Kal  PeEBOdOUG
TTPOCdIOPIOCHOU OECUEUCNG CUVOETN, VIO TNV TTAPOUCIA AVTICWHATWY EVAVTI TWV
a7-nAChRs. AuUo atré Toug evvéa 0poug gixav autoavTIoCWPaTa Katnyopiag 1gG,
€10IKa yia Tov a7-nAChRS8. Ziu@wva Pe TOUG CUYYPOPEIG, T QUTOOVTICWHATA
autd otnv RE, evdéxetal va TapeuBaivouv OTIC QUOIOAOYIKEG AEITOUPYIES TWV
a7-nAChRs, diatapdooovtag Tnv atreAeubépwaon veupodiaBiBacTwvd8 104 To
medio €peuvag yia Toug a7-nAChRs oTa autodvooa vooruarta auédveral Kal
QVAUEVOUNE TTEPICOOTEPA DEDOMEVA VIO TOUG VEUPWVIKOUG uttodoxeic aotnv RE,
KaBwg evToTTiOOUE O€ a0BEVEIC YE TNV VOOO QUTHA AUTOAVTICWHATA KAl EVAVTI TWV
04-nAChR.

AvTicowpata évavTti Twv a7 nAChRs oTtnv oxilo@péveia

A6 10 2000, eikdleTan 6TI 01 veupwvikoi a7-nAChRs Ttrai(ouv (wTIkG poAo
oTnNV autodvoaoT TTaBoYEVEDN TWV WUXIKWY SIOTAPAXWVY KAl CUYKEKPIUEVA AUTWV
TTOU QVAKOUV OTO QATHA TNG OXICOPPEVEING KAl TwV JITTOAIKWVY dlaTapaywvs,
O a7-nAChR, €uTTAéKETOI OTNV AKOUOTIKI) ONUATOdOTNON OTOV EYKEPQAO,
ETTOMEVWG, N dlaTapaypévn AEITOUpyIKOTNTA auToU TOU KavaAiou Ba pytropoloe
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ouvnTikd va odnynoel o0€ OKOUOTIKEG PBAGBeg, ouutrepIAauBavouévwy
TTapaIocOAoEwWV Kal TTaPOUOIO WUXWOIKA CUPTITWHATA TTOU XapakTnpifouv TV
oxiCoppéveia. O1 Freedman kal ouv., €d€iEav peiwuévn OEOPEUON TNG O-
MTTOUYKOPOTOEiVNG Kal KATapynHEVN avoooavTIOPACTIKOTNTA TWV a7 UTTOS0XEWV
oTOV PETWTTIAIO @AOIS Kai oTov BAAapo o€ deiyuata Bavoviwy axifoppevwy 106,
O1 Chandley kai ouv., avépepav avTicwhaTa Katd Twv a7-nAChRs og opoug
aoBevwv pe axifoppévelal®. O poadiopIioudg TTou XPNCIKNOTIOINBNKE ATAV WE
TNV HEBodO TnG ELISA, péBodog XapnAig €18IKOTNTAG YIO T EVOWPATWUEVA
avTiyova TG MEUPPAvVNG Kal PE OTaTIOTIKA avdAuon oTa Opla TG CNPOCiac.
Qot600, o1 Hoffmann kai ouv., xpnolgotmoincav Ttnv péBodo RIPA e
onuaopévoug a7-nAChRs  pe  1'25-g-ptTouykapoTtoivn  yia  va  eAéygouv
avTiowpata oe dciyuata opwyv atrd 368 aocBeveic pe dlaTapaxeés @ATUATOC
oXi¢oppevelag, 140 ue dITTOAIKA diatapaxr], 58 pe AANEC WUXIKES DlOTAPAXEG Kal
118 deiypaTa uylwv JOaPTUPWYV Kal EVTOTTIoaV PHOVO £vav aoBevh Ue oxICoQpEVEIa
Kal XaunAS TiTAO avTi-a7 avTiowudaTwv9, I1nv cuvéxela, eEéTaocav apkeToug
a1Td TOUG OPOUC HE KUTTAPIKO avooo@Bopioud (CBA), cuutrepidauBavouévou
Kal Tou BgTikou, pe RIPA, opou, aAAd kavévag opdg dev PpEéOnke BETIKOG o€
avTicwpaTta yia Toug a7-nAChRs. Qo1éo0, o1 cuyypageic TTapadéxovTtal 0TI N
pMEB0OOg CBA 10U eixav avartugel ATav XapnAng suaicbnoiag Adyw Tng
XOUNANG ékepaong Tou a7-nAChR OTIG KUTTAPIKEG MEUPPAVEG (KATA TnV
éKQpaan xpnolgoTroinoav PYovo Tnv Tpwreivn-ouvodd RIC3)105,
ZUNTTEPOCHATIKA, Ta avTiowudata  évavil Twv  a7-nAChRs oTtnv
ox1oppévela gival oTTAvVIA, WOTOCO BEATIWUEVES KAl TTIO EUAIOONTEC BOKIPOTIES
YO QUTOQVTIOCWUATA O€ A0BEVEIG TTOU TTACOYOUV aTTO £va eUpU QACHA WUXIKWYV
dlatapaxwy, MTTOpei va eivalr e Béon va avixveUOOouVv TIEPIOCOOTEPOUG
0pOBETIKOUG aoBeveic. ETTITTAEOV, O€ TTPOKATOPKTIKEG MEAETEG TWV OHAdWYV
Steiner kai Tzartos, dciypata (opoi, TTAGOUa Kal eyke@alovwTiaio uypod) ard 210
aoBeveic pe wuxiatpikés diarapaxés (oxifoppévela, peiova KatabAiwn Kai
OITTOAIKy diatapayxr) eAéyxBnkav pe euaicbnro CBA yia Tnv avixveuon
avTICWHATWYV évavT Twv a3B4, a3p2, a4PB2 kal a7 utrodoxéwv. Kavéva deiyua

0ev BpEOnke BeTIKO (adnuoaoicuta dedouéva).
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In vivo peAéteg o€ (wa yia Toug a7 nAChRs

‘Eva epwTna 110U Yevvdral gival av Ta e1I0IKA avTiowpaTta katd Twv nAChRs
MTTOPOUV va BIEICOUCOUV OTOV EYKEPAAO Kal £TOI VA ETTNPEACOUV TO XOAMIVEPYIKO
ouoTnpa. In vivo peAETeG yia Toug a7 kail a4 nAChRs artré Toug Moretti kai ouv.,
€0eIEav OTI TOOO N eVOOPAERIA €yxuon EIDIKWYV AVTIOWUATWY KATA TOU €10IKOU
NAChR, 600 kal n avoooTtroinon he a4 kail a7, €ixav w¢ ATTOTEAECUA TNV PEIWON
TWV AVTIOTOIXWV UTTODOXEWV OE aKATEPYAOTA TTAPACKEUATUATA EYKEQAAOU, HE
Tautdéxpovn xopriynon AirotroAucakxapitn  (LPS) yia  tnv  1TpoKAnon
@Aeypovng'7. Ta avoootmroinuéva pe a7 {wa egixav €€acBevnuévn uPvAun
(avayvwpion avTiKElyEVWY), av Kal Oev avixveubnke kauia emidpacn oTtnv
OUMPTTEPIPOPE AyXOUG Kal aTnV KIVNTIKA dpaatnpidtnTa’o?,

EmmAéov, o1 Kalashnyk kai ouv., TTapriyayav éva €101KO avTiowpa KaTd Twv
a7 nAChRs (katd Ttwv apivogéwv 179-190 Tng a7 utropyovdadag), TOo OTToio
Bpédnke o1 digyeipel TNV onuaTtoddTnon TTou egaptaTal ammd tnv p38 Kivdon,
dlgyeipovrag Tnv Trapaywyn IviepAeukivng-6  (IL-6) o€ kOtTapa U373
yAoloBAacTwpaTog!%8, ddavnke OTI N £Tidpacn auTh ATav aveEdptnTn o1md TNV FC
TTEPIOXN TOU QVTIOWHATOG (eTTOPévwG Oev  atraitouce  dlaoUvOeEDn  Kal
eowTepikeuon Twv NAChRs) aAA& o@eIAGTav 0TV €10IKOTNTA TOU ETTITOTTOU. AUTO
onuaivel 6T n mapaywyn IL-6, Atav mOavwg atrotéAeoua g dECoUEUONG TOU
QVTIOWHATOG OTov UTTodoX£a'98, Ytnv cuvéxela, n idia oudda avépepe OTI
TMAMOTA €YKEQAAOU TTOVTIKWYVY TTOU QvVOOOTIoINBnkav Pe Tov a7 uTTodoXEq,
TTapouciacav uynAd etrireda NG Tpwteivng GFAP (d€ikTng BETIKA avTIOpWVTWV
AOTPOKUTTAPWY), Kal OI0ONUEIWTN MEIWoN TWv €MITTEdWY Twv a7 Kal a7B2
NAChRs, og avtiBeon pe ta {wa TTou dev gixav AGBel Beparreia. Ta eupripara
autd €deiEav  OTI OUYKEKPIPEVO a7-auToavTiowuata 6a ptropoucav  va
OIEI00UCOUV TOV QIPATOEYKEQPOAIKO @payud (Blood-Brain Barrier/ BBB) oTo
AvVOOOTIOINKEVO HE A7 MOVTEAO TTOVTIKOU, va TTPOKAAECOUV TnVv TTapaywyn
TTPOPAEYHOVWOWY KUTOKIVWV Kal Tnv Tautéxpovn KaBodikr) pubuion Tng
avTiQAeypdovwdoug odou péow Tou NF-kB povotratiod'®, EmmAéov, TO
auTtoavTiowuata kKard Tou a7-nAChR ptropouv va dieyeipouv CuOTNPATIKA
QAEYHOVHA KOl PTTOPOUV EVOEXOMEVWIG VA HEIOOUV TA ETTITTEdO £KOPACNG TOU
UTTOO0XEQ HEOW TNG ECWTEPIKEUONG TOU GTOV ITTTTOKANTTO, TOV CWHATOAITONTIKO

@Aoi1d kal To paBdwTd owua’®. QoTéc0o, aTTAITOUVTAl TTEPAITEPW HEAETEG TWV

31

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



MNXQVIOPWY ECWTEPIKEUONG KAl ATTOOOUNONG TTOU 0BNYOUV O€ PEIWHPEVO OPIOPO

UTTOOOXEWV.

AvTicwpara évavti Twv a7- kal a3-nAChRs oTtnv
MuaocBévea Gravis (MG)

Opiopévol aoBeveic ye MG, ekTdC atmd T TALIVOUNUEVA CUUTTTWPATA TNG
VOOOU, WTTOPEi €TTIONG va €XOUV dIOTAPAXEG MVIAMNG KOl CUUTITWHOTA TTOU
ouvdéovTal pe duoAeimoupyia Tou KN kai NMNZ. Ta oupmmtwpoTa autd Ptropei
Va TTPOEPXOVTAI aTTd Hia eupgia avoooAoyIKr atrdkpion TTou emTiOeTal TOGO OTOV
MUiKSG 600 Kal 010 VeEupwVIKO NAChR kai yia Tov AGyo auTéd atraiteital mepaitépw
dlepelivnon™0.111,

O1 Balestra kai ouv., €¢€tacav opoug atrdé 60 MG aocBeveic pe avTiowuara
Kard tou puikou nAChR (padi pe opoUg acBevwv pe GAAEG VEUPOAOYIKEG
00Béveleg) yia auToavTiIowdata Katd Twv a7- kai a3-nAChRs'1. Eivai
evlla@épov OTI PETALU TwV opwv acBevwyv pe MG, Bpébnkav TTévTe BETIKOI yia
avTl-a7 kal dUo BeTikoi yia avTl-a3 avTiowparta'!. O aoBeveig pe avriowuata
opou évavtl Twv a7- kai a3-nAChRs, eug@dvicav pia oeipd  KAIVIKWY
XOPOKTNPIOTIKWY, CUUTTEPIAANPBAVOUEVWY TWV CUUTITWUATWY TOU QUTOVONOU
OUCTAPATOG Kal Tou Bupwpatog. O1 ouyypageig utréBecav OTi Ta TTPOCOETA AUTA
CUPTITWHATA PTTOPET va OUVOEOVTAl E T AVIXVEUREVA AVTIOWUATA OpoU KaTd
Twv a7- kal a3-nAChRs'"1. Ta euprjuata TTou TTPOEKUYAV ATTO AUTA TNV MEAETN
MTTOPEl va BewpnBolv xproiua yia Tnv avayvwpion Kai 1n dlagopoTroinan
opiopyévwyv acBevwv pe MG T1oU Tdoxouv amd TPOOBETA  auTOAvVOOd
oupmrtwpata Tou KNZ. Qotéoo, o1 diayvwaoTikéG diadikaoieg TTou oToxeEUOUV
QTTOKAEIOTIKA Ta duvnTIKA TTaBoydva avTICWUOTA, JTTOPED VA Eival TTIO OXETIKEG
yIa TETOIEG HEAETEG. A&iCEl va ONUEIWBET OTI O€ HEAETEG TTOU €yIvav aTTO TNV OPAda
Mag (Tzartos group), xpnoipoTtrolwvtag Ta euaiodnta CBA’s yia a3p4, a432 kai
a7 nAChRs, eAéyxBnkav 163 opoi puacBevwyv (BETIKOI 0€ avTICWPATA KATA TOU
MuUikoU nAChR) kai kavévag dev BpEOnke BeTIKOGS yia Toug veupwvikoug nAChRs
Tou OokiudoTtnkav (un dnuooieupéva dedopéva). Autd uttodnAwvel OTI Ta
ouvnTiKa TTaBoydva avTiowuata EvavT Twv Veupwvikwv NAChRs ptropei va givai

omavia otnv MG.
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Autoavocoia otoug a432-nAChRs

ApkeTEG uTTOpOVAdEG Tou NACHhR ek@pdldovTal OTOV ITTTTOKAPTTO, O€ UEPOG
TOU PETAIXMIAKOU OUCTAUATOGS Kal dladpapaTiCouv CwTikG pOAO OTnV EVOOVEUPIKN
emKkoivwvia. O1 veupwvikoi nNAChRs ¢ival uttopn@ia autoavtiyéva oTnv
EYKEQAAOTTABEIQ KAI TTIO CUYKEKPIYEVA OTO OUVOPOUO AUTOAVOO NG EYKEPOAITIOAG
(AES), éva @aopa veupoAOYyIKWY OOBEVEIWV TTOU XOPOKTNPICETAI aTTO TaXEia
évapén WUXIKNAG ouyxuong, YVWOTIKEG PBAABEG, E€MANTITIKEG Kpioe€ig Kal
puxlatpiké cupmtwuaTa''2, Ta kUpla avTITIPOOWTTEUTIKG oUvOpoua Tou AES
mepIAapBavouv TNV eykePaAiTida Rasmussen, TN HETAIXMIAKEA EYKEQAAITIOA, TNV
NMDAR-eyke@aAiTida kal Tnv mTapaveoTAaocpatikr) eyke@aAitnda. To 2009, ol
Baker kai ouv., avépepav 0TI évag aoBevig pe AAG eixe avTiowuaTa opou Katd
TWV UTTOPovAadwyv a3-, a4- kal a7-nAChR'3. Aut ATav mlavéTata n TpwTn
TTEPITITWON TTOU TTEPIYPAPNKE aoBeVG JE auToavTiIowuaTta £vavTi Twv NAChRs
1600 ToUu NNZ 600 kal Tou KNZ kail 0 acBevAg dev eUPAVIOE CUUTITWPOTA TTOU
oxetiCovtal povo pe Tnv AAG, aAAd aveETTTuEE eTTioNg eyKEQAAOTTABEIO OWIKNG
evapgng™s.

2€ MEAETN TNG oudda pag (Tzartos group), EAEyEaE yia QVTIOWPOTA KATA TOU
0432 nAChR pe CBA, opoug atd 1752 aoBeveic «UutromrTtoug» yia AES, 73 AES-
aoBeveig, 12 aoBeveic pe eyke@aAimda Rasmussen (acbeveic ammd A6nva,
Toupkia kai MiIAdvo) kair 1203 aocBeveic eAéyxou pe AANEG VEUPOAOYIKEG
aoBéveleg, OTTwG MPuoaiTida, oxifogpévela, ueiCova katdBAiyn, Creutzfeldt-
Jacob, emAnyia Kal OTITIKY VEUPOUUEAITIOO aTTd TIG TTPOAVAPEPBEITES XWPES KAl
Tnv Teppavia. Tpeig aoBeveic Ppédnkav BeTikoi yia avtl-a4f2 nAChR
avTiowpata. Ta €18IKA KAIVIKA XapaKTNPIOTIKA TwV TPIWV AoBevwWY, EUTTITITOUV
oto @aopa AES. Zuykekpiuéva, évag aoBevig eixe eyke@aAiTida Rasmussen,
evw ol OUo0 AAAol gixav autodvoon MPNVIYYOEYKEQAAOUUEAITIOO Kal TTeavh
auTodvooT eYKEQAAITION. AUTEG Ol HEAETEG UTTODEIKVUOUV OTI QVTICWHATA EVAVTI
TOoU veupwvikoUu a4B2 nAChR, ptropei va oxetiCovTal ye yvwaoTIKr €€acBévnon
TToU OQeiAeTal o€ auToavooia. QOoTO0O0, TETOIEG TTEPITITWOEIS PAiVETAI va gival

OTTAVIEG, EVW O TTABOAOYIKOG HNXAVIOUOG TOUG eV £XEI AKOUA OIEUKPIVIOTEI.
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Autoavocia oTtoug nAChRs o€ pun dieyépoipoug 1I0ToUG

O1 veupwvikoi NnAChRs Tou ek@pdlovtal atrd  Pn-dleyeptd  KUTTAPQ,
eutrAékovTal  oTnv  TaBoyéveon TG  Wwpioong®® 114, Twv  PEUNATIKWY
Tadnoewv®, Twv @Aeypgovwdwy TTabroewy Tou eviépou, Tou AoBuaTog Kal
OpICHEVWY TUTTWV Kapkivou''8, To veupwvikd XoAivepyikd oUoTnua gival dpbovo
aTrd KEPATIVOKUTTAPA TOU €TTIONAIOU Kal TTaidel OnUAavTIKO pOAO OTOV EAEYXO TNG
BIWOINOTNTAG, TOU TTOAAATTAOCIOOUOU KAl TNG METAVAOTEUONG AUTWYV TWV
KUTTApwv 7119 To gUoTtnua Asitoupyei péow TG ACh kai Twv nAChRs, 1600
VIKOTIVIKWV 000 Kal pouokapivikwv. H ACh trapdayeral otov 1016 Tou dEPUATOG
amdé T KEPATIVOKUTTOPA, Ta &vdoBnAlokd KUTTOpa KAl Ta KUTTGpA TOu
avoooTToINTIKOU TToU €l0épXovTal oTo dépua o€ anueia @Aeyuovic'20. Mepikég
MEAETEG BeEixvouv TNV TTIBAVA TTAPOUCIa AVTICWHATWY EVAVTI TWV VEUPWVIKWV
NAChRs oTi¢ TrTapatrdvw aoBéveleg®6.114.121-123 | (hg1000 aKOUa Kal av UTTAPXOUV
QVTICWHOTA O€ OPIOPEVOUG a0BEeVEIC, N TTaBoydvog AsiToupyia TOug gival akOpa

ayvwoTn, evw Ta d1abéaipa dedouéva dev UTTOOTNPICOUV aKOua auTr TNV EVOEILN.

1.3 ®AZMA ONTIKHZ NEYPOMYEAITIAAZ KAl MOGAD

ddaopa OrTIKAG NeupopueAiTidag (NMOSD)

H diatapaxr Tou @ACPATOG TNG OTITIKNAG VEUpOoUUEeAiTIdag (NMOSD), civar pia
autoavoon atmopUEAIVWTIKY voéoog Tou KNZ. O 6pog OTITIKF) VEUPOUUEAITIOO
meplypapnke 1o 1870 armd Tov Clifford Allbutt kai Tov Eugéne Devic, 1o 1894.
ApxIKd, BewpnBnke WG €va POVOPACIKO OUVOPOPO TTOU ATAV UTTOTUTTOG TG
oKAfpuvong Katd TTAGKAG Kal atToTEAOUVTAV ATTO AU@OTEPOTTAEUPN TAUTOXPOVN
OTITIKA VEUPITIdO Kal ofgia eykApoia PuUeAimda. ATTd TOTE n avakGAuyn evog
ouyKekpipévou Biodeiktn, 1o 2004124 odriynoe ot pia véa katavénon Tng
diatapaxnis autAg. O BiodeikTng apxikd ovoudoTtnke “NMO-avoocoo@aipivn y
(IgG)” kai o OTOXOG TOu, TO KAVAAI VEPOU TIOU ONMIOUPYEI N TTPWTEIVN
akouaTropivn-4 (aquaporin-4/ AQP4), TautoTroInOnke Tov €TTOUEVO XPOVO'124,
‘ETO1 e TRV avakdAuwn Tou avTiyovikou oTéxou, ol dUo aoBéveleg urropoucav
va OI0KPIBoUV agIOTTIOTA PECW TNG QVIXVEUONG TWV QVTIOWUATWY £vavTl TnG

AQP4 (AQP4-Abs)'24, Or1 TeAeuTaieg OlayVWOTIKEG KATEUBUVTAPIEG 0DNYieg,
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EVOTTOIEI TIG HOPYES TTOU €iTE OXETICOVTAI UE AvTIOWHATA €iTE OXI, KATW aTrd TNV
optTpéAa Twv NMOSD 125,

ATTO TNV avakdAuywn Twv avtiowudtwy évavtl Tng AQP4, éxouv uttdpéel
mepIoooTePeG ammd 3000 dnuooieuoelg oxeTika pe To NMOSD. Mio mpéogarta
€vag GAAOG avTIYOVIKOG OTOXOG, N YAUKOTTPWTEIVN TwV OAIlYOSEVOPOKUTTAPWY TNG
MueAivng (myelin oligodendrocyte glycoprotein/ MOG), €éxel evtomioTei o€

MEPIKOUG opoapvnTikoUg oTnv AQP4 acBeveig ye NMOSD126,

To kavaAl vepou Tng AQP4 €ival TO TTI0 EUPEWG EKPPOTHEVO OTOV EYKEPAAO,
TO VWTIAiIO HUEAS Kal Ta OTITIKA veUupa. EvTog Tou eyke@aAou, To KavaAl BpiokeTal
KUPIWG O€ TTEPIOXEC ETTAPNG ME TO EYKEQPAAOVWTIAIO KAl eVTOTTICETAIl €10IKA OTA
«1é01a» TWV AoTPOKUTTApwWV'124, H AQP4 uTtdpxel €TTioNg 0TOUG GUAAEKTIKOUG
TTOPOUG TOU VEPPOU, OTA BPEYUATIKA KUTTAPA TOU OTOUAXOU, OTOUG aEpaywyoug,
OTOUG EKKPITIKOUG adéveg Kal OTOUG OKEAETIKOUG MUeG'?’. QaTd00, QUTd Ta
Opyava oXeTIKG TTpooTaTeUovTal attd BAAPN TTOU TTPOKAAEITAI ATTO AVTICWUATA,
mOavov AGyw TwV TOTTIKWY AVACTOAEWY TOU GUNTTANPWHATOG TTOU aTTousidlouv
oTov eykéQaAo'28, Ta avricwpata évavti Tng AQP4 gival kupiwg IgG1 iIcoTUTTOU.
21nv AQP4-IgG opoBeTikri NMOSD, tTrapatnpouvTal auénuéva emmimeda ng IL-6
OTO eyKe@aAovwTiaio uypd Kal oTtov opd, 10iWG OTIC UTTOTPOTTEG TNG vooou. H
Opdon TnG IL-6 €ival TTAEIOTPOTTIKI) OTTWG ETTICNPAIVETAI TTAPAKATW: ) ETTAYEI TNV
TTAPAYWYN QVTIOWUATWY atrd TTAaoHaBAdoTeC!?9, B) euodwvel TN PETATPOTTA
TwV T-Aep@okuTTdpwy o€ TTPoPAeyuovwon Th17 kOTTapa Kal y) auédvel Tn
OIOTTEPATOTNTA TOU AIMOTOEYKEPAAIKOU @payuou’@0. MOAIC Ta avTiowuaTta
ouvdeBoUV O0TNV EEWKUTTAPIKA TTEPIOXN TOu uTTodoxéa TNG AQP4, dnuioupyeital
aoTPOKUTTAPIKY BAGRN TTOU TTPOKAAEITAI ATTO KUTTAPA KAl TO CUPTTARpwHA padi

ME TNV EOWTEPIKEUOT TOU PETAPOPED TOU YAOUTAUIKOU EAAT-2131,
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Eikova 7. Ameikévion Twv Béoswv ékppaong Twv mpwreivwv AQP4 kai MOG oro
KNZz. H AQP4 cekppaletar ora aorpokurrapa, evw n MOG ekppdlerar ora
oAiyodevopokurTapa, ata eEwTepika eAdouara Twv mepiBAnudTwy puedivng. B. Ta IgGs
avriowpuara évavr g AQP4, mapayovral ouoTnuatika ammo 1a wplua B-korrapa kai édrav
olacyxioouv Tov aIUaToEyKEPaAIKO @payuo evepyorroiolv Tnv BAGBN Twv acTpoKUTTApwWYV
TTOU TTPOKAAEITal ATTO TO CUUTTANpWUA. APXIKA, UTTAPXEI OXETIKA OIQTHPNON THS LUEAIVNG.
To pAsyuovwdeg epidArov arroteAsitar amo ouderepopiAa kai nwaoivogiAa. I. Ta IgGs
avriowuara évavr ¢ MOG, mapdyovral emiong ekro¢ tou KN2Z kai mpokaAouv
arrouueAivwon ue unxaviouous Alyétepa yvwortoug'®.

To aoTPOKUTTAPO OTN CUVEXEID KaBioTaTal avioxupo, KataAAyovTag TEAIKA oTnv
arréoupon TG UTTOOTAPIENG TWwV  YEITOVIKWY  KUTTApwv, OTTwg Td

OAIlyOdEVOPOKUTTOPA KAl Ol VEUPWVEGS. AKOAOUBEi dINOBNON KOKKIOKUTTAPWY O€
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ouvduaoud Mde TNV BAGBn Twv  0AlyodevOPOKUTTAPpWY Kal  TEAIKA Tnv
atropueAivwon'33. Ze avtiBeon pe TNV okAfpuvon Katd TTAGKAG, N aTTopueEAivwaon
TTou TTaparnpeital cto NMOSD eival éva deutepoyevég yeyovog Kal ep@avideTal

WG CUVETTEIA TNG TTPWTOYEVOUG BAGRNG OTA ACTPOKUTTAPA.

H avagepouevn emmimrwon kai o emmmoAacpog Tou NMOSD, egapTtwvTtal
atrd TNV yewypa@ik 8éon kal Tnv €BvIKOTNTA. O1I ACIATEG KAl Ol AQPIKAVIKNG
Kataywyng diatpéxouv auénuévo Kivouvo Pe upnAd TooooTd Bvnoiudtntag va
ava@épovTal aToug TeAeuTaioug'34135. H emrimrwon kal o €mTToAAoudS Tou
NMOSD kupaivetal atré 0.05-0.40 kai 0.52-4.4 ava 100000 atoua avrigToixa'se,
Omwg oupBaivel pe TTOAG autodvooa vVOONRUATA, Ol YUVAIKEG €ival TTIO
EMPPETTEIC 0€ axéon PE Toug Avopeg (3:1-9:1)137. Mia yuvaikeia opuovikr Baon
YIO QUTA Tr CUOXETION UTTOPEI va gival évag TTapdyovTag, aAAG aTTaITE TTEPAITEPW
MEAETN 138, H Bidpean nAIkia yia TNV ep@avion Tng vooou eival Ta 39 €1, aAAG 15-
20% Twv aoBevwv PtTopei va gugaviotolv o€ TTaidid i eprApoug (Katw Twv 16

£TWV) | o€ NAIKIWPEVOUC (AVw TwV 65 eTWV)!37,

Mia mpdo@arn PeAETN aAAnAouxiag OAOKANPOU TOU YOVIBIWUATOG, EVIOTTIOE
YEVETIKEG TTAPAANQYEG OTNV KUPIA TTEPIOXH 1I0TOCUPRATOTNTAG TTOU CUPBAAAOUV
otnv aimioAoyia Tou NMOSD'39, MMepimou €évag OToug TEOOEPIG aoBeveig We
NMOSD pe avriowparta évavti Tng AQP4, éxouv GAAn pia ouvuttdpyxouoa
autodvoon vooo, T.X MuacBéveia gravis, ouoTnuatikd €pubnuaTtwdn AUKO

(SLE), oUvdpopuo Sjogren kai KOIANIOKAK134:140-142,

®daopa OmTikAG NeupopueAitidag (NMOSD) — N6éoog ue
AVTIOWMATA EVAVTI TNG YAUKOTTPWTEIVNG TNG HUEAiVNG TwV
oAlyodevopokurtapwyv (MOGAD)

To 2012, opiopévol aoBeveic ue NMOSD, opoapvnTikoi yia avti-AQP4
avTiowpata, Bpébnke va €xouv avriowuarta évavtl TN MOG (MOG-Abs). H
MOG eival pia  yAukoTTpwTeEivn TTOU  EKQPACETAl OTNV  ETTIQAVEID  TWV
OAlyodeVOPOKUTTAPWY Kal TNG MueAivng oto KNZ'43.144 (gikéva 8). Av kal o
akpIBAG POAOG TNG TTapauével acagng, Bewpeitar 6T dpa WG KUTTAPIKG

OUYKOAANTIKG POPIO, OTI €UTTAEKETAI WG PUBMIOTAG TNG OTABEPOTNTAG TWV
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MIKPOOWANVIOKWY  TwV  OAIlYOOEVOPOKUTTAPWY KOl WG PECOAABNTAG OTOV

KATAPPAKTN TOU CUPTTANPWHATOg'45.

Ta avt-MOG avTicwpaTa €xouv HeEAETNOET ekTEVWG Ta TEAeuTaia 30 xpovia,
ME OPICPEVEG TTPWIKES TTEIPAPATIKEG MEAETEG va UTTOBETOUV Evav TTaBoyovo poAo
OTIC QAeypOVWOEIC voooug Tou KNZ16.147 - Ayt n utmrdBeon utrooTnpixOnke
apyotepa atrd TNV avakAAuywn Twv avTICWHUATWY 0€ 0poUG Kal EYKEQAAOVWTIAIO
uypo (ENY) aoBevwv pe okAfpuvon katd TTAGkag (ZKI1), xpnoiuoTrolwvTog

TEXVIKEG OTTWG ELISA kai Western blot148-150,

Eixova 8. Ameikdvion twv 6éoswv ékppaons tng mpwreivng MOG oro KNZ.
Arreikvion Twv Béoswv ékppaons tng mpwreivng MOG,o1o KN2. H yAukompwreivn
MOG, Bpiokeral oTnv Kopu@r Tou EEWTEPIKOU OTPWUATOC TNS LUUEAIVNCTYT.

QoTté00, n TPOCEATN AVATITUEN ECAIPETIKA €uaicOnTwy Kal  €10IKWV
MEBOOwWV yia Tnv avixveuon €dkwv MOG avTICWPATWY PE TNV XPron Tou
KUTTapIkoU avooo@Bopiopou (CBA), pali pe tnv dlayvwoTIKA Tagivounon

TTOPOUOIWY  VEUPOPAEYUOVWOWY  KATAOTACEWYV, Katéotnoe Ouvard Tov
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EVTOTTIONO YI0G UTTOONAdAG aoBevwy pe MOG-avTiowuaTa TTou EKQPAlouv Evav
KAIVIKO @QaIVOTUTTO OIOQOPETIKO a1rd autd Twv acBevwv pe ZKIT 1 OTTIKNA
veupopugAitida (NMQO)125.152-154 - Etropévwg n véoog MOGAD, avayvwpileTal
TTAEOV WG EEXWPIOTA VOOOAOYIKI] OVTOTNTA PE CUYKEKPIUEVEG OIOXEIPIOTIKEG KAl

BePATTEUTIKEG ATTAITHOEIG.

KAIVIKA  XapokTnpIioTIK& Tng voéoou Twv MOG
avriowparwv (MOGAD)

H véoog MOGAD ceival pia @Aeypdovwong atTopUEAIVWTIKA KATAoTaon TOU
KNZ Trou xapaktnpietal amrdé JovoQaaoikh i UTTOoTPOTTIAoUCO VEUPOAOYIKA
duoAeiToupyia, n otroia gV AvTATTOKPIVETAI OTA TUTTIKA KPITAPIA TNG ZKIT 1 GAANG
YVWOTAG VeEUpOoPAeypovwdoug Taddnong Kal eugavifetar trapoucic MOG
QVTIOWPATWY OTOoV Opd, Ta OTToid aviXVeUovTal XPNOIYOTTOIWVTAG EIOIKEG
KUTTAPIKEG  avaAloeig’™s.  Av kol OTIG TIEPIOCOTEPEG  TIEPITITWOEIG,
atropueAivwon TTou oxeTiCeTal pe Ta MOG avTiowuaTa, EPQavifeTal Xwpig Kapia
TTpo@avr uTToKivnon f TpodIoBecikG cuPPBAav/aoBévela, EXEl CUOXETIOTE UE TNV
atropueAivwTIK) NMDAR eyke@aAimida, Tnv PETAAOIMWON aTTOPUEAiVWON PETA
atrd ToV aTTAO 16 ToU £pTTNTA, AOINWEEIS aTTd TOUG 10UG Borrelia kal Epstein-Barr
Kal TTI0 OTTAVIa JE TUTTIKN UTToTpoTTIddouca 2 KI1156-159,

H MOGAD utropei va eppavioTei o€ OAeg TIG dekagTieg TNG (wNAGS. Emikparei
KUPIwG OTIG yuvaikeg Kal pe péan nAikia évapgng ta 30-35 €1n'56.157_ To 10 KOIVO
XOPOKTNPIOTIKO YVWPEICHA £ival n OTITIKI VEUPITIOA, TTOU EUPAVICETAI O€ TTOOOOTO
54-61% Twv 0ao0Bevwy, akoAouBouuevn ammd pueAimida, ofegia  didyxuTn
eyke@alopueAimda (ADEM) ) Trapouoia pe Tnv ADEM katdoTaon (11.X €TTiBeon
EYKEPAAIKOU OTeAEXOUG)T57.160.161 " YrroTpoTTidlouca Tropeia £xel avapepOei aTo
44-83% Twv 000evwv'® kal kupiwg £Trnpeddel To OoTITIKO velpo'®0:.161 H MOG-
BeTIKN OTITIKA veUpITIdA €ival OUXVA ap@OTEPOTTAEUPN Kal OXETICETAI PE OiIdNUa
NG KEQAAAG Tou OTITIKOU veUpou'®2. O avTiKTUTTOG Twv UTTOTPOTIWV OTNV
avarrnpia gival TroIKIAOG: opIopéveg HEAETEC avapépouy OTI dev UTTAPXEI dlapopd
METAEU POVOQPACIKWY Kal UTTOTPOTTIAloucwY TTaBAcEWV'®3, vy GAAEG PENETEG
AVOQEPOUV ETTIBEIVIWOT OTNV AVOTTNPIA TTOU OXETICETAI HE UYPNAOTEPN ouXVOTNTA
uttoTpoTTAG'84. MioTeleTal 611 oo MOG BeTikoi aoBeveig, €xouv XaunASGTEPO
Kivduvo uttoTpoTtwv atrd Toug AQP4 BeTikoUg aoBeveic'®, kaBwg kai 6Tl €xouv

KOAUTEPN OTITIKA KAl KIVNTIKA KaTdoTaon 163,164,
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Avixveuon Twv MOG avTicwpdaTwy oTOoV 0p6 Kal TO
eyke@alovwriaio uypo (ENY)

Eival yvwoT6 611 n avixveuon Twv avoocoo@aipivwy y (IgGs) évavti Tng MOG,
avixveuetal otov opo kal To ENY pe Tnv TEXVIKA TOU KUTTAPIKOU avooo@BopIcoU
Kal xpnoigotroiwvtag oAokAnpn Ttnv aAAnAouyxia Ttng avBpwtivng MOG
TPWTEIVNG WG avTyovo-oTdoxX0G™92:153, T TNV atroQuyr Weudwg BETIKWY
aTToTEAEOUATWY, 0 €Aeyxog Twv MOG avTiowpdTwy Ba TTPETTEl va TTEPIOPIOTEI
MOVO O€ ETTIAEYUEVEG TTEPITITWOEIG, OUPGWVA PE TIG OTTOIEG TA KAIVIKA Kal
TTAPOKAIVIKG XOpaKTNPIOTIKG Ba Talpiddouv pe Tnv véoo MOGAD95,

‘Exel BpeBOei 611 01 TiTAOI TV avTIOWHATWY gival uPnASTEPOI KATA TNV @ACN
TNG UTTOTPOTIAG TTapd Katd TNV Ugeon 63, ‘Evag @Bivwv TiTAog utrdpyel ouviBwg
OTNV JOVOQOOIKH TTOPEIa TNG VOOOU Kal N eEAAEIYPN TwV AVTICWHUATWY (apvNTIKOG
TiTAOG) eppavieTal yetagu 8-36 punvwy ato éva o&u cuuBdv, XwpeIg TTEPAITEPW
uTTOTPOTTEG157.164 001600, OKOAOUBWVTAG apVNTIKO ATTOTEAEG A, TO AVTICWHATA
MTTOPOUV va yivouv Eava BeTIKG PETA atrd Aiya Xpdvia'®, Z1a Traidid o guvexng
uwnAog TiTAOG avTiowudtwy (1T.X dvw Twv 24 pnvwyv), oxeTiCeTal Pe Kivduvo
UTTOTPOTTAGS.

Aev uTTdpXEl COQPNG OMOPWVIA OXETIKA ME Tnv TrapakoAoubnon Twv
avTIOWPATWY. QOTO00, KOBWCS Ta QVTIOCWMPOTA JTTOPEI va augnbouv aoTtnv
UTTOTPOTTA KaI OTNV CUVEXEIA VA Yivouv apvnTiKd, 8a utropoUce va UTTooTnpIxXOei
OTI XpeIAdeTAI TOKTIKA TTAPAKoAoUOnon Katd Tnv didyvwaon Kabwg Kal o OAn Tnv
d1dpKela TNG vooou. Mepikoi TTpoTeivouv OTI éva HecodIAOTNUA ETTAVECETAONG 6-

12 unvwyv YTTopEi va eival xpAaipo'ss,
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2 ZKOINoxz
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2. 2TOXOI THZ NMAPOYZAZ AIATPIBHZ

APKETEG PHEAETEG BEixvouv OTI Ta avTiowuaTta évavTl Twv a3-nAChRs, ptropei
va €xouv TTaB0yOVEG IDIOTNTEG PE ATTOTEAECUA TNV OAAOIWON TG CUVATITIKAG
METABOONG OTO CUPTTABNTIKO, OTO TTOPACUUTTOBNTIKO KAl OTA EVTEPIKA YAyYAIQ.
Tétola avTiowparta éxouv Ppebei oe aoBeveic ye AAG TToU XapakTtnpifovtal Pe
QUTOVOUN QVETTAPKEIA PE KUPIa KAIVIKG XAPOKTNPIOTIKA Ta €EMNG: 0pBOOTATIKN
uTTéTaCoN, &NPOCTOMIO, KATAKPATNON OUpwv, avidpwaoia Kal YAoTPEVTEPIKA
OUOKIVNTIKOTNTA.

QoT1o600, xaunAa emmimeda avriowudtwyv €vavtl Twv a3-nAChRs, €xouv
avixveubei oe d1aopa VEUPOAOYIKA VOORuUaTa HE AyVWOTEG KAIVIKEG Kal
BepatreuTikKEG  emTITWOEIS. H  kaBigpwpuévn  dlayvwoTiky  PEBOdOG  TTOU
XPNOIUOTTOIEITAI YIO TNV AVIXVEUCH TWV QVTICWHATWY QUTWY, €ival N doKiyacia
padloavoookabilnong, OTToU XPNOIMOTIOIEITAI ONUACUEVOS UTTOO0XEQS a3-
NAChR pe I'%5-gmBamidivn. Av kal N yéBodog auTh XPNOIKOTIOIEITAI EUPEWGS YIa
TNV diIdyvwaon TN AAG, xaunAd etTireda avTiIOwWHPATWY €XOUV XaUNAR €1I0IKOTNTA
yia Tnv AAG (~50%) kai ouxvda avixvelovTal OTO OUVOPOUO 0pBOOCTATIKAG
Taxukapdiag (POTS) 1 oe dAAa veupoAoyikd oUvOpopa OTToU 0 POAOG Twv
QVTICWHATWY auTWV Oev €xel aimioAoynBei. ETTopévwg, uttdpxel avaykn yia Tnv
avaTTuén piag dokiyaoiag ye Tnv otroia Ba avixveuovTal €10IKG pévo Ta duvnTika
TTaBoyova yia TNV voco auTr], avTiowuata évavtl Tou a3-nAChR kai pe upnAni
evaioBnoia. To CBA Bewpeital n 1davikrp pEBOdOG yia TNV avixveuon Twv
ouvnTIK& TTaBoyovwy avTICWPATWY KATA TWV VEUPWVIKWY KAl VEUPOYAOIOKWY
avTiyévwy, ouvnBwg e uwnAn €1I8IKOTNTA.

H ékppaon Twv veupwvikwv NAChRs atd emuoAucpéva KUTTapa eivai
ouvnBwg XaunAn, atrayopelovTiag TNV aTTAITOUMEVN UWnAn euaiobnoia Twv
QVTIOTOIXWV HEBOBWYV KUTTAPIKOU avooo®Bopicuou. ZTnv Trapouca diaTpifr], o
KUplog OTOX0G NTav n PeATiotommoinon Tng ékgpaong Tou a3-nAChR kai
ETTOMEVWG N avdaTTTUEN ueBBdou CBA pe upnAn euaiobnaoia. H ouvékgpaon Twyv
NAChRs pe TiI¢ TTpwTeiveg poplakous ouvodous RIC3 kai NACHO, aAAd kai n
TPOCOAKN VIKOTIiVAG OTA ETTIMOAUCHEVA KUTTApa 0dAynoe oTov OTOXO auTd. H
avamTuén tou CBA autoU Kal n avixveuon QvTICWHATWY HOVO €VavTl TwV
EKTEBEINEVWV OTNV ETTIPAVEIQ TWV KUTTAPWY EMITOTTWY, 0ONYEi OTNV AviXveEUON

Twy duvnTikA TTaboyévwy yia v AAG avTiowudaTwy. Me Tnv peAéTn auth
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OTOXEUAME VA EETTEPATOUNE TNV XAUNAR €18IKOTNTA TNG VOOOU WE TIG UTTAPXOUCES
OOKIJOOIEC avixveuong avTiowUATwV.

Akéua, avricwuata Evavtl Twv a4-nAChRs €ival uttopni@ia autoavTiyova
OTO OUVOPOMO autodvoong eyke@aAiTidag (AES), éva @daoua veupoAoyiKwv
Q0BEVEIWV TTOU XApAKTNPIZeTaI aTTO TaxEia Evapen WYUXIKAG oUyXUonG, YVWOTIKEG
BAGBEG, ETTANTITIKEG KPIOEIG KAl YPUXIATPIKA CUPTITWHATA. To AES trepIAauBavel
MIa opdda diatapaxwyv OTIG OTTOIEG TO AVOCOTIOINTIKO cUCTNUA TOU &EVIOTA
emTiOeTaI o€ auToavTiyéva TTou ek@pdadovTal oTo KNZ. AvTIOWUATA O€ APKETOUG
MePBpavikoUg utrodoxeic, 6TTws o NMDAR, éxouv evtomioTei oto AES, aAAd
TTOANOI a0Beveig dev Exouv avayvwpliopéva autoavTicwpaTa. Baoi{ouevol oto
a3B2-nAChR CBA, BeAtniwoaue Ttnv péEBOdO avixveuong Twv OuvnTiKG
TaBoyévwy  avTiowpaTwy  Tou  04B2-nAChR, vyia Tnv  TautoTroinon
auToavTIOWHATWY Ot «opPavég» TrepImTwoelc AES. EAéyEaue 1752 opoug
aoBevwyv atrd Tnv EAAGSa, Tnv Toupkia kai Tnv ITaAia Tou {ATnoav €Aeyxo yia
AES kai 1203 0poUg aoBeviv «EAEYXOU» PE GAAEG VEUPOWUXIATPIKEG QOBDEVEIEG.
3 aoBeveic Bpédnkav BeTIKOI yia avTiowuata £vavtl Tou a4B2-nAChR. Ta €1dikd
KAIVIKG XOPOKTNPIOTIKA TwV 3 BETIKWY a0BEVWV CUMTTITITOUV JE TO @ACHA TOU
AES.

2XETIKA ME TO DEUTEPO PEPOG TNG BIATPIBAG QUTAG Kal TO EVOIAPEPOV HAG VIO
TNV MEAETN a0BEVWV TTOU AVAKOUV OTO @ACUA TNG OTITIKNAG VEUPOUUEAITIOOS Kal
OUYKEKPIPEVA OTN VOOO HE QVTIOWMPATA EVavTl TNG YAUKOPWTEIVNG TNG PUEAivng
TwV OAlyodevdpokuTttdpwy (MOGAD), eival yvwoTd 611 €xouv aviyxveuBei IgG
avTICWMATA, €I0IKA Yo TRV QUOIKA popery TnG MOG mpwrteivng o€ €va eupu
PACUA ATTOMUEAIVWTIKWYV dloTapaxwVv Tou KNZ, ge onuavTikr KAIVIKA ETTITTTWOoN.
ZTIG DlIOTAPAXEC AUTEG avrikouv n ogeia didyxuTn eyke@ahopueAimida (ADEM), n
oTrmikr) veupouueAimda (NMO), n ommikr) veupimda (ON), n pueAimda, n
EYKEQOAANITIOO €YKEQAAIKOU OTEAEXOUG, N ATUTIN OKAApuvon KAtd TTAAKAG Kal
TTPOC@ATA N auToAvoon eYKEQPAAITIOA. In vitro peAETeg £xouv Oeigel om IgG
avricwpata évavtl Tng MOG, utropei va €xouv TTaBoyoveg 1010TNTEG PE TNV
EVEPYOTTOINON TOU CUUTTANPWHATOG ] TV EVEPYOTTOINCN TwV naive T KUTTapwv.
2e Cwika povtéda, Ta avt-MOG avTiowpaTa PITopouvV va  TTPOKAAECOUV
atmmopueAivwon Tou KNZ péow TTaBoydovwy ammokpiocwv kal Twv T- kai B-

KUTTApWV.

43

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



QoTté00, T QVTICWMOTA Yio TNV Pn-eyyevll  popoenry g MOG,
xpnoigotroiwvTag TNV uEBodo ELISA, f avri-MOG Aiyotepo €18IkKG OTTwG auTd
NG TAENG Twv IgM, pTTopei va pnv Traifouv KAIVIKO pOAO yId TNV CUYKEKPIPEVN
vOOO0 KaBWGS UTTopEi va avixveubBouv 1000 o€ aoBeveic ye GAAn vooo 600 Kai o€
uyleic e&etaddpevous. MNa va amopeuxbouv Weudwg BETIKEG TTEPITITWOEIS OTO
eaopa MG MOGAD, ot opkeTéG HeENETEG oupTTEPIEAdUPBavaV aoBeveig pe
uynAoug TiTAoug OAKwv avTI-MOG avTIOWPATWY, €V O€ GANEG PEAETEG
oupTTEPIEAGUBavaY TTEPITTTWOEIG BETIKWY IgG1 aoBevwyv, akOUa Kal HE XapnAoug
TiTAOUG. MNapd TO yeyovog OTI 0€ QPKETEC MEAETEG, £€xOUV OWBEI TTANPOPOpIES yia
TO KAIVIKO Kal AKTIVOAOYIKO QACUa TwV atTopueAIVWTIKWY avTI-MOG aoBeveiwv,
UTTApXEl avAykn yia TTEPAITEPW £peuva TTou Ba kKaBopilel Ta 6pia Tou ACTUATOC
NG MOGAD. EmimmAéov, uttdpxel akKOPO QVETTAPKAG YVWOon TTPOKEIYEVOU va
KaBopioTei N KaAuTepn PEBODBOG yia Tnv avixveuon Twv MOG avTiowPdTwy.
O1rwc £xel AdN avaepBei, To CBA gival yakpdv n dokiyaaoia TTpoTiunong yia Tnv
TAUTOTTOINON TWV ETITOTTWYV TTOU £€QPTWVTAI ATTO TNV dIANOPPWON. YTTApXOUV
OMWG akOun Kpiolueg Olo@opEC  METALU Twv  TrapaAdaywv CBA  TTou
XpnoiyotroiouvTal atrd dIAPOPES OPADEG.

2TV TTopouca HEAETN, €mMOIWEANE va OIEPEUVACOUNE TO KAIVIKO Kal
OKTIVOAOYIKG @aoua 21 acBevwy BeTIkwy yia IgG1 avti-MOG, TToU gvToTTiIOTNKAV
o€ dia eAAnVIKA oudda 426 acBevwv, ol otroiol ATav «utrotrTo» yia MOGAD.
EmmAéov, ouykpivaue Ta Tpia 1Mo KOIvd xpnoigotroloupeva CBA yia Tnv
avixveuon Twv avtl-MOG, XpnOIMOTTOIWVTAS TOUG OPOUG aTrd Toug 21 BeTIKOUG
IgG1 avt-MOG aoBeveic KaBw¢ Kal Toug 0poug atrd Toug uttdAormroug 405

aoBeveig TTou ATav apvnTikoi yia IgG1 avTicwara.
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3 YAIKA KAl MEOOAOI
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3.1 YAIKA

EpyaoTtnpiakdg eEoTTAICNOG

MNa TRV eKTTOVNON TNG TTapoUoag PEAETNG, XPNOIKOTTOINBNKAV Ol CUOKEUEG

KAl Ta Opyava TToU avag@épovTal TTapaKATwW:

ETTwaoTtipag yia KaAiEpyeleg BakTnpiwy utré avadeuon (Biosan)
EmwaoTtipag yia kaAAiEpyeieg BakTnpiwy, oTaTikog (Thermo Scientific)
daopapwToueTpo opaTtou/utrepiwdoug UV-2005 (P-Selecta)
Wuxodpevn uyodkevtpog Eppendorf kai TTAAOTIKOI CWAAVESG KATAAANAOI
yla QuyokévTpnon o€ upnAég otpo@ég (Eppendorf 5810R)
Mikpoguyokevtpog (Fast Gene)

O¢epuaivopevog avadeuTripag (Thermo Block/ Biosan TS-100C)
Y&atéhoutpo (WISE BATH, Wisd)

O@dAapog vnuatikng pong (TELSTAR)

Zuyog (KERN PCB)

HAEKTPOVIKOG CUYOG OKPIBEIOG YIa TV METPNON MIKPWY TTOOOTATWY
(KERN)

MeTpntric pH (HANNA HI2212)

EmrwaaoTikdg kAiBavog 5% CO2 kai 37°C (MEMMERT ICO105med)
MikpookdTTio @Bopiopol/opaTtou (Olympus CKX41)

Miréteg 20pl, 200ul ko 1000l (Orange Scientific)

EmavaAnmmiki miméTta (Brand)

Avadeutrpag opiovTiag kivnong (WISE STIR, Witeg SHO-1D)
AvadeuTrpag vortex (Witeg VM-10)

O¢puaivopevog avadeutripag (Wise Stir, Wisd MSH-20A)
KAiBavog ¢npng atmooTeipwong (WISE VEN, Wisd)

KAiBavog uypng atrooteipwong (WISE CLAVE, Wisd)

y-MeTPNTAG (LB 2111 multi crystal gamma counter/ Berthold
Technologies)
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AvaAwoipa

o TpuPBAia petri yia otepeég KaAAiEpyeleg BakTnpiwv (GreinerBio-One)

o Kwvikég @iaAeg 500ml kan 1L (Isolab)

o AOKINOOTIKOI CWARVES TTOAUTTPOTTUAEVIOU piag xpriong 15ml kar 50ml
(Sarsted)

o [MAaoTIKG akpopuyxia (tips) Kal TTAAOTIKEG ATTOCTEIPWHEVES TTITTETEG Sm
kal 10ml (Sarsted)

e [MAaoTikG akpopuyxia (tips) yia eravaAnTrmikr TiréTa (Brand)

e [udAhiveg oUpiyyeg (ROTH)

e Kuwelida xaAadia yia uétpnon OTITIKAG atroppoPnong dIGAUPATOS OThV
TTEPIOXN TOU UTTEPILLOOUG

o OiAtpa pe didueTpo TépPou 0,22um (profilter Millipore)

e 100mm mmaTa kaAAiEpyeiag (Corning)

e 96-well TTAdkeg yia HEK293 (Corning Costar)

e [AACOTIKG QUAAIDIO PE KATTAKI VI TRV KPUOCOUVTAPNON TWY KUTTAPIKWVY

oeipwyv (Greiner Bio-One)
AvTIdpaocThpia

e Bacto-tryptone, Bacto-peptone, Bacto yeast extract kal Bacto agar
(Difco Laboratories)

e AABoupivn attd opd Bodiou (BSA, Applichem)

e 11X puBuIOTIKO didAupa aAdtwv DMEM (Dulbecco's Modified Eagle's
Medium)

e 10% Fetal Bovine Serum / FBS (gibco)

e AidAupa Bpuyivng/EDTA 0.25% (Invitrogen)

e AldAupa trepiExwy TTeVIKIAiv 10000unit/ml kai 10000ug/ml (Pen/Strep,
Invitrogen)

e ApumikiAAivn (Bristol Mayer Squib)

o Kavauukivn (Bristol Mayer Squib)

o AToviouévo vepd (Water for Injection)

o HEPES (PanReac / Applichem)

e Triton X-100 (Sigma)

e AidAupa @opuaAiivng 10% (PFA, Sigma)
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MoAu-L-Aucivn (Sigma)

MeBavoAn Ultrapure (PanReac / Applichem)

A1BavoAn Ultrapure (PanReac / Applichem)

2-propanol (PanReac / Applichem)

o1ueBuAooouA@oeidio (DMSO/Sigma)

Hoechst 33258 yia xpwon Twv Tuprivwy (40044 Biotium)
Biocidal, didAupa KaBapIioPoU ETTIQAVEIWY GTOV XWPO TWV
KuTTapokaAAiepyeiwy (ChemBiotin)

NikoTivn (Sigma)

DL-a-Difluoromethylornithine hydrochloride hydrate/ DFMO (Sigma)
Epibatidine [125]] (BIOTREND)

NMpoouokeuaouéva avTidpacThpIa

Jet Prime reagent kit (Polyplus)
NucleoBond Xtra Midi kit art6 Macherey Nagel

AvTicwuaTa

21NV TTapoUca PEAETN XPNOIKWOTTOINBNKAV TA TTAPAKATW HJOVOKAWVIKA Kl

TTOAUKAWVIKA QVTICWPATA:

i) MovokAwVIKd avTiowuaTa

MovokAwvika avTicwpata 299 (€181k6 yia Tnv a4 uttopovada) kai 295 (€181kd

yia TNV B2 utropovada) (QIANIKA dwped atrd Tov kadnyntr Jon Lindstrom)

ii) MoAukAwvVIKd avTicwuaTa

Alexa Fluor 488 mouse anti-human IgG1 (Invitrogen)

Alexa Fluor 488 anti-mouse IgG (Invitrogen)

Rabbit anti-human IgG (H+L), unconjugated (Invitrogen)

Alexa Fluor 568 goat anti-rabbit IgG (H+L) (Invitrogen)

Goat anti-human IgG (Fc-specific)-Cy3 conjugated (C2571/ Sigma)
Mouse anti-human 1gG2, secondary antibody, unconjugated (Invitrogen)
Mouse anti-human IgG3, Hinge secondary antibody unconjugated

(Invitrogen)
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e Mouse anti-human IgG4, secondary antibody, unconjugated (Invitrogen)

e Alexa Fluor 488 anti-human IgM, secondary antibody (Invitrogen)

e a-utrouykapoTogivn, Alexa Fluor 488 conjugate (Life Technologies)

e Goat anti-human IgG (H+L) (RSR Ltd, Cardiff; apiBuog mpoidvrog

RBA/Ig100)

Kuttapikég Zeipég

e HEK 293 (ATCC)

o Baktnpiakd oteAéxn TOP10F tou yévoug Escherichia Coli (Thermo

Scientific

lMivakag 1. Opemrika péoa kaAliépyeiag kai pubuioTika diaAduara

OpemTIKA HECA KAAAIEPYEIOG

Kol PuBpioTikd diaAUpata

MARPeg OPETITIKO UAIKO
KAAAIEPYEIOG KUTTAPWY BNAACTIKGOV

Yypd péoa KaAAiEpyeiag
BaKTNPIOKWVY KUTTApWV (1L)

Z1EPES BPETITIKO UAIKO LB (1L)

KpuotrpooTateuTiké didAupa
@UAagNG KUTTApwWYV Babidg
Katayuéng (Freezing medium)

AidAupa mAUoewy ot live CBA

AigAupa TAUCEWV padievépyeliag

ZUOCTOTIKG

e 1x puBpIoTIKG BidAupa aAdTwv DMEM (Dulbecco's Modified Eagle's
Medium

e 10% Fetal Bovine Serum (epBpuikdg opdg Bodiol), TIEPIEXE! IXVOOTOIXEIA,
auénTiKoUg TTOPAYOVTEG KOl OPUOVEG.

o 0.375% 6&ivo avBpakiké varpio, ( pH 7.2)

e 2mM L-yAoutapivn, amapaitnto apivogy yia Tnv o0vBean TTPWTEIVWV Kal
VOUKAEIKWY 0gEwV.

e 100units/mL TreviKIAivn

e 100pg/mL oTpETITOPUKIVN, Yia avaaToAr} Gram BETIKWY KAl apvNTIKWV
BakTnpiwv avtioToIxa.

e 5gNaCl
o 10g tryptone
e 5g ekxUNiopa ¢uung

e 5gNaCl,

e 10g tryptone,

e 59 ekyUANiopa UUNG

e 15g dyap

e [poaBrikn avTIBIOTIKOU (AUTTUKIAIVN, KOVAUUKIVN)

e EmOoTpwvovTal o€ aonTITIKEG OUVORKES TPURAIa

e Ta TpuBAia diarnpouvTal atoug 4°C yia 1 pfiva 1o péyioTo

o 20% BpeTTIKG UNIKO KUTTAPOKAAAIEPYEIOG

e 70% FBS

e 10% dipeBurocouroteidio (DMSO)

e 1x puBuioTiké SidAupa aAdTwv DMEM (Dulbecco's Modified Eagle's
Medium)

e  10% Fetal Bovine Serum (euBpuikdg opdg Bodiol)

e 1% Penicillin/Streptomycin

e  0.46%w/v HEPES (N-(2-hydroxyethyl)-piperazine-N’-(2-ethanesulfonic
acid)

e 60mM pubuioTIkS didAupa pwagopikwy (PB), 137mM (0.8% w/v) NaCL,
2.7mM (0.02% w/v) KCI , pH 7,4

e PBS, 0.05% Triton X-100, pH 7,5
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MéBodoi1 kutTapikig BioAoyiag

KuttapokaAAiépyelieg BAKTNPIAKWY KUTTAPpWV-YYPEG
KOAAIEPYEIEG

Ta Poktnpiakd oteAéxn TOP10F  Ttou yévoug Escherichia Coli
KaAAlEpyouvTal o€ uypo BpeTTikd péco Lysogeny Broth (LB) (mivakag 7). Me
Oedopévo OTI TO NETAOXNMATIOMEVO TTAOOMIOIO TTOU TTEPIEXOUV TA CUYKEKPIKEVD
BakTApPIO £XEI AVOEKTIKOTNTA O€ KATTOI0 AVTIBIOTIKG (AMTTIKIAIVN, KOVAMUKIVN K.Q..),
OTO OPEeTTIKO UAIKO TTPOCTIOETAI KAl TO OUYKEKPIYMEVO QVTIBIOTIKO WOTE VA
atmmo@euxOei N avaTrTugn BakTnEiwv TToU &EV PEPOUV TO CUYKEKPIPEVO TTAACOHIBIO.

O1 BakTnpiakoi kKAwvol diatnpouvTtal oToug -80°C o€ didAupa LB kal yAukepOAnG.
Mapaokeun aroféPaTog BAKTNPIAKWY KUTTAPWYV

MNa v pakpdxpovn diathpnon TAacuidiakol DNA 1Tou €xel avattTuxBei o€
uypn KaAAIEpyEIa TTPOCTIBETAI O€ aTTOOTEIPWHEVO PIoAidIo Eppendorf o€ oTeipeg
ouvOnikeg 500ul uyprig kKaAAiEpyelag kal 500 pl atTooTEIpWPEVNG YAUKEPOANG Kal

ETTEITa a1To KaAR avadeuon atrobnkeveTal otoug -80°C.
21epeEG KAAAIEPYEIEG

O1 oTepeég BakTnplokEG KOANEPYEIEG avaTTTUooOVTal € TPURAIa diapéTpou
100mm, Ta oTroia €ival ETTIOTPWPEVA PE aTToOTEIPWHEVO LB kal dyap (mivakag
1), é&vav TTOAUCOKXOPITN TTOU OTEPEOTTOIEITAI O€ Bepuokpacia HIKPOTEPN OTTO
40°C. To dyap diaAveTal Katd TNV Uypr atrooTeipwan Kai oTo didAuua LB ayap

TTPOCTIBETAI TO KATAAANAO avTIBIOTIKO TTPIV TAV ETTIOTPWON TWV TPURAIWV.

To BakTnpiokd OTEAEXOG TTOU £XEI XPNOIKMOTTOINBEI YIA TIG TTAPOUCEG HEAETEG
eival To TOP10F’ Tou yévoug Escherichia coli (E.coli). MNa tnv avarmtuén kai Tov
TTOAOTTAQCIAONG  TWV  BOKTNPEIOKWY  KUTTAPWY Ol BAKTNPIOKEG  UYPEG
KaAAIEpyeleg eTTwdalovTal oToug 37°C utrd avddeuaon Kal KaAo agpiopod yia 12-16
WPEG, EVW Ta BaKTNPIAKA KUTTAPA TwV OTEPEWV KAANIEPYEIWV £TTWALOVTAI OTA

TPpUPBAia oTIG idIEG OUVONKEG.
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MeTaoXNUATIONOG BAKTNPIOKWY KUTTAPWYV HE
TTAAOUIBIaKOUG QPOPEig

O  petraoxnuUaTIONOG  BOKTNPIOKWY  KUTTAPWY  TTPAYMATOTTOIEITAI
TTpoKeIYévou va eloaxBei oto BakTnpiakd DNA éva véo TTAacpidio. H diadikaoia
mepIAapBavel dladoxik& PBrpata BepUIKOU COK. ZTa BAKTNPIOKA KUTTOPA
TpooTiOeTal To utto PeAETn DNA TTOU XpeialeTal va ek@paoTel. Ta KUTTapa
emwacovTal Pe 1o ouykekpIuEVo DNA oTov 1rayo yia 30 AeTTTd Kal 0T CUVEXEID
ToTroBeToUvVTalI 0 udaTtOhoutpo 42°C  yia 907 kai  akoAoUuBwg
ETTAVATOTTOBETOUVTAI OTOV TTAYO YIa 2 AETTITA. AuEOWG PETA TOTTOBETOUVTAI O€
1ml diaAupaTtog LB kai emwddovral yia 1 wpa otoug 37°C. MeTd 10 TT€PAG TNG
ETTWOONG TA KUTTAPA ETTIOTPWVOVTAI O TPURAIQ YE OTEPED BPETTTIKO UAIKS TTOU

TTEPIEXEI TO AVTIOTOIXO AVTIBIOTIKO Kal TTwalovTal otoug 37°C yia 12-16 wpeG.
Atropévwon mAacuidiakoU DNA atré Bakrhpia

O1 povadiaie¢ avaTTTUYHEVEG BAKTNPIOKES QTTOIKIEG TTOU TTPOEKUWAV HUETA
a1Td YETAOXNUATIONO BAKTNPIWY aTTOPaKPUVOVTAl ATTO TO TPURAIO TTOU TTEPIEXEI
oTeEPed BPETITIKO UAIKG Kal avTIBIOTIKA Kal GUAAEyovTal O UYpPO BPETITIKO UAIKO
(LB) pe Tn PonBeia atrooTeipwpévou akpopuyxiou (tip). AuTéC o1 BaKTNPIAKES
atroikieg TepiExouv 10 DNA NG €MAOYAG MAG. TN OUVEXEID TOTTOBETOUVTAI
otoug 37°C utro avadeuon yia 12-16 wpeg Kal Tnv €TTOPEVN PéEPA TO UYpPO
BpeTTiIkd UAIKG OTToU  €xouv  avatrTuxBei Ta  BakTApPIa CUAAEyeTal  Kal
Xpnoiyotroleital yia Tnv atroydvwon tou DNA pe Tn Xprion Tou Midiprep kit Tng

etaipiag Macherey and Nagel akoAouBwvTag TIG 08nyieg TOU KOTAOKEUAOTH).

MpoodIopICHOG CUYKEVTPWONG Kal KOBAPOTNTAG TOU
mAaouidiakoU DNA
H ouykévipwaon Tou DNA 1TpoodiopileTal QOQOUATOUETPIKA PE METPHOEIG OTA
260nm (atmroppd®non TwV VOOUKAEIKWY 0&Ewv) Kal ota 280mn (atroppdpnon
yia mpwreiveg). O AOyog TnG OTITIKAG atTroppoenaong ota 260nm/280nm dnAwvel
TNV KaBapdTnTa Tou Oeiypartog. O1 TINES TwV dEyuaTWY Pe TTAaopIdiakd DNA tTou
TAno1alouv oto 1,8 dnAwvouv TTw¢ 1o deiypa givalr kaBapd kal atmaAAayuévo
a1rd TTPpwTEiveG evw yia To RNA ol Tiuég Tou Adyou 260/280 TTou deixvouv Tnv

KaBapoTnTa Tou deiyuaTtog Ba TTPETTEl va BpioKOovVTal KOVTA OTO 2.
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KaAAIEpyElEg KUTTAPWY BNAACTIKWYV
Kuttapiki osipd HEK293

H kuttapikf oeipd kaAAiepyriBnke atmd Toug epeuvntég Alex Van der Eb kai
Frank Graham oTi¢ apxég Tou 1970 oto lMavemoTAiuio Leiden tng OAAavdiag
Kal To 6vopa HEK293 860nke kaBwg autd fitav 1o 293° Treipapa tou Graham

(https://www.hek293.com). Ta Tnv KOANEPYEIX TOUG XPNOIYOTIOIEITAI TO

BpeTTikd péco DMEM (mivakag 1). Ta HEK293 eival éva 1TOAU dnuUO@IAEG
KUTTAPIKO oUOTNUA TTOU XPNOIKOTTOIEITAI O PHEAETEG TTOAAATTAQCIOOUOU Kal O€
TTeIpAuaTa dlapoAuvong KaBWG ETTIOEIKVUEI JEYAAN EUKOAIO OTNV EVOWPATWON
¢évou DNA. Ta kUTTapa autd TTpoépxovTal atmd avepwITiva PRPUIKA KUTTAapa
veppoU (uyloug avBpwTTIvou gPBPUOU PETA aTrd aTToBOAR) TTOU avaTTuxénkav
oe kKahiépyela. H kuttapikf ocipd HEK293 dnuioupyibnke apxikd petd atrd
METAOXNMATIONO Kal KoAAEpyela Twv KutTdpwyv HEK293 padli pe DNA Tou
adevoiou 5. O PYETAOXNMUOTIONOG AUTOG €iXE WG ATTOTEAEOUA TNV EVOWPATWON

4.5 kB 1ou likou DNA oT1o avBpwTrivo xpwuéowua 19 Twv HEK293 kuttdpwv.

2uvOnkeg kaAAiépyeiag HEK293

Ta kotTapa HEK293 kaAAigpyouvTtal o€ OTeipeG ouvBnkeg oe BAAapo
KAOeTNG vnuaTIKAG pong TUTTou laminar air flow kal pye ammooTelpwuéva Péoa
OTTWG TTITTETEG, OOXEIQ KAl aTTOOTEIPWHEVA UAIKA (BpeTtTIKG, Bpuwivn, PBS, water
for injection). Ta KUTTapa ToTTOBETOUVTAI O€ BPETTTIKO UAIKG (Trivakag 1) péoa o€
ammooTelpwpéva TpuPAia didgopwy ueyebwv (100, 35 1) 22mm) kal eTTwdadovTal
o€ £TTWAOCTIKOUG BaAduoug og oTabepég ouvOnkeg Bepuokpaaiag (37°C) kai
aTpoo@aipag diogeldiou Tou dvBpaka (5%).

Me 10 TéPOG TwV NUEPWV Ta KUTTAPA TTOAAATTAQCIACOVTal OTTOTE KOl
augavouv Ot apIBPO Kal eOooV gival TTPOOKOAANPEVA OTNV ETTIPAVEID TOU
TpIBAiou kKaTtaAauBdavouv 6Ao Kal peyaAuTtepo pépog. Otav kahuywouv 10 80-90%
NG €M@AVEIQG TNG QAAOKAG TTPETTEI VO avOKAAAIEpYNBoUv TTPOKEINEVOU va
diarnpnBouv Jwvtava Kal va aaipebBouv Ta TTPoIdvVTa Tou PETABOAICUOU TOUG
(ep@avig aAlayn xpwpatog Tou BpeTtTikoU Adyw aAAayrig Tou pH). OtroTte
a@aipeital To BPeTTIKO UAIKO, Ta KUTTOPA OTn QAAGCOKa EetTAévovtal pe 2mL

ammooTelpwpévou PBS 11 @péokou OpeTTTIKOU UAIKOU Kal TrpoaTiBetal 2ml
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Bpuyivng (yia TpuBAio 100mm) Kal Ta KUTTAPA a@rvovTal YE TN Bpuyivn oToug
37°C oTov KAiBavo eTwaong yia 2 AeTrTd A yia TrepiTTou 5 AeTrTd oTtov 6GAapo
(hood). ZTn ouvéxela Ta KUTTApPaA etravadiaAvovtal pe OpemTikd UAIKO Kal

TOoTTO0€ETOUVTAI EK VEOU O€ TPURAIQ.

Kpuo-diatipnon Kai améyudn KUTTadpwyv atrd Badia
Karayuin/uypo afwTto

Ta eUKAPUWTIKA KUTTAPA dIaTnPouvTal yia JEYAAA XPOVIKA dIaoTANATA OTO
uypo dlwrto (-196°C). MeTd Tn BpuyivoTtroinon Ta KUTTapa eTTavadiaAvovTal O
KpuoTrpooTaTeuTIKO O1dAupa DMEM, euBpuikou Boéeiou opou (FBS) kai
O1ueBUAO-coUAQOEEidio (DMSO) (mivakag 1) kabwg 10 DMSO trpoAauBdvel
TNV KATAOTPOPH TWV KUTTAPWY aTTO TNV KPUOTAAAWGN Tou UdaTog. Ta KUTTOpa
ATTOONKEUOVTAl OE QTTOOTEIPWHEVEG KPUOTTPOOTOTEUTIKEG QUTTOUAEG  KalI
arrodnkevovTtal aToug -80°C yia TOUAAXIOTOV 24 WpeG OTTOTE KAl HETAPEPOVTAI
o710 UYypPO adwrTo. Ta TTaywuéva KUTTapa TOTToBeToUvVTal KaTEUBEiav aTmd 1o uypod
alwto oe udatdAouTpo 37°C. Otav LeTaywoel TO KUTTAPIKO EvAIWPNMNA,
peTagépeTal oe falcon trou TrepiExel 10mL TTARpoug BpeTTIkOU UAIKOU Kal
KATOTTIV TTpAyuOTOTTOIEITaI QUYOKévTpnon yia 5° oTig 1200rpm, woTe va
KATAKPNMVIOTOUV Ta KUTTOPA. 2TN CUVEXEIA, TO UTTEPKEINEVO, TTOU TTEPIEXEI TO
T0¢IKG TTapayovTa DMSO, atroppitrTeTal Kal To KUTTAPIKOG inua avadiaAueTal o€
véo OpemtTIKO UAIKS. Ta KUTTOpG €mMOTpwvovTal o€ QAdoka 1 TpuPBAio kai
TotTToBeTOUVTOI O KAiBavo oT1aBepric Bepuokpaciag 37°C kal OTaBEPAS

TTapoxns 5%CO2.

MposcTolgacia KUTTApWYV yia diapdAuvon pe
TTAAOUISIAKOUG POPEIG TTOU PEPOUV TIG TIPWTEIVEG-
OTOXOUG HE TNV MEBODO TNG TTOAUIBUAEVIMIVNG

Ta kOTTapa HEK293 diatnpAbnkav o€ BpeTTikd yéco DMEM, tTou TTePIEXE]
10% euBpuikd Poéeio op6 (fetal bovine serum/FBS) «kai 1%
mevikKIAivn/oTpemTopukivn atoug 37 °C kal o€ 5%CO2. Avaouvduaouévo
TTAaoHIdI0KO DNA ptropei utd KatdAANAeg oUuVvOAKeES va eiI0axBei oTov TTUPAVA
TWV EUKAPUWTIKWYV KUTTAPWYV Kal va eKQpacBei. AuTtr) n duvatotnTa €TMITPETTEI TN
MEAETN TNG AcIToupyiag Kal TNG pUBPIONG TNG EKPPAONG TwV yovidiwv. H ékppaaon

Tou TTAaopIdlokou DNA ptropei va eival péviun (stable) epdoov 10 ¢évo DNA
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EVOWMATWVETAI OTO  YpwPoOowua 1R Tapodikny (transient) e@doov dev
EVOWMATWVETAI OTO XPWHOOWHMA KAl OTTOdOUEITAl JETG TNV TTApPEAEUCH €VOG
MITWTIKOU KUKAOU. ZTnV TTapouca dI0aKTopIKH dIaTpIBR o€ OAEG TIG TTEPITITWOEIG
TTPAYMATOTTOINONKE TTAPODIKA EKPPACT TWV AVOCUVOUACUEVWY TTAACHIBIWV.

Q¢ péoo yia Tnv eicaywyl Tou TTAaouidiakou DNA oTa  KUTTOPA,
xpnoigotroindnke n moAuaiBuAeviyivn (PEI) Tng etaipeiag Polyplus transfection,
oupewva e TIG odnyieg Tou KataokeuaoTr). H PEI €ival KaTIOVIKO TTOAUPEPEG
TTAAPWGS SIGAUTO 0€ UBATIKA dloAupaTta. xnuaTifel ocuutrAoka pe 1o DNA kai
AOYW TNG BeTIKA @opTIoPEVNG €MIPAVEIAS TNG, OIEUKOAUVETAI N €i00d0C TOU
TTAacpidiakoU DNA oTa euKapuwTIKG KUTTAPA.

MNa BéATIoTEG OUVONKESG OdiapoAuvong, Ta KOTTapa Oa  TTPETTEl va
KaTaAapBavouv 60-80% Tng emi@aveiag Tou TpuPAiou f TNG AACKAG TTou Ba
XPNOIUOTTOINOOUKE Kal va Bpiokovtal o€ AoyapiBuik @daon avdamTuéng, yiarti
MOVO TOTE evOowpaTwvouv To TTAaoIdiakd DNA o atroteAeopatika. O
OUVIOTWHEVOG aplBudg KUTTApWY TTou atraiteital Tpiv TNV dlaudAuvon Kal e
Baon 1o TpuBAio A TNV GAGOKQ TTOU XPNOCIYOTTOIEITAI, PAIVETAI OTOV TTAPAKATW
Tivaka (mivakag 2). AQou Ta KUTTTapa avatTuxBouv TARpwg o€ mdro 100mm
(~9*108 kUTTapa/ml) yTTOPOUV Va PETAPEPBOUV € VEa TTIdTa Pe apaiwaon 1/3 atd

TNV APXIKI CUYKEVTPWON.

TMivakag 2. ZuvioTwuevos aplBudc KUTTGpwy TTpiv Tnv diauoAuvon avdAoya Le Tov TUTo
Tou doxeiou (https://www.polyplus-sartorius.com).

AOXEIO KAAIEPFEIAS APIOMOZ KYITAPAN | ENIoANEIA ANA OPEATIO OrKOZ MEZOY ANA
AT O ASH (cm2) ®PEATIO (ml)
96-well 7500 - 10 000 03 01
24-well 50 000 — 80 000 1.9 05
12-well 80 000 — 150 000 3.8 1
6-well / 35mm 150 000 — 250 000 9.4 2
60mm / flask 25cm? 250 000 — 800 000 25-28 5
100mm / flask 75¢cm? 1x108 — 2x10° 75-78.5 10
150mm / flask 175¢cm? 2x108 — 5x108 153 -175 20
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A1d@opeg TTapdueTpol OOKIPAOTNKAY OE TTPOKATAPKTIKA TTEIPAUATA VIO vda
KataAAgoupe OTIG  KOAUTEpEG oOuvbrnkeg. OAa 1o TTAaopidla  TTOU
xpnoigotroiénkav ayopaatnkav atoé tnv etaipeia OriGene (Herford, Germany).
O1 TeENIKEG OUVONKEG €ival 01 €GAG: Ta KUTTOPA ETTINOAUVONKAV TTOPOBIKA JE PEVUA
TTAaouIdiwv pCMV6E-XL4-CHRNA3 4 pCMV6-XL5-CHRNA4 110U KWOIKOTTOIOUV
TNV a3- 1 a4- utropovada Tou nAChR, pCMV6-XL5-CHRNB4 11 pCMV6-XL5-
CHRNB2 1rou kwdikoTroiouv Tnv B4- il B2- utropovdda Tou nAChR , pCMV6-
XL5-TMEM35 110U KWwdIKoTTOoIEl TNV TTPpWTEIVN-cuvodd NACHO kai pCMV6-XL5-
RIC3 1rou kwdikoTtrolei TNV mTpwTeivn-ouvodd RIC3. Xpnoiyotroinoaue 3,7ug/
TTAaouidIo yia Toug uttodoxeic a3B2 kai a3fB4 kai 2,5ug yia Tov 0432 avd TpupAio
100mm KoAMEPYEIQG Kal ETTIMOAUVOUE TA KUTTAPA PE PE TO avTiIdpaoThpio PEL.
To peiypa a@rvetal oe npepia yia 10 Aemrtd woTte 10 Popilo Tou DNA va
OUMTTAOKOTTOINBEI JE TO KATIOVIKO TTOAUMEPEG, TO OTTOI0  AeIToupyei WG
pMeooAaBNnTAG via va eloayBei To DNA oTo KUTTapO. MeTA TNV £TTWYA0N, TO PEIYHO
TTPOCTIOETAI OTA KUTTOPA KATA OTayoveS. MeTd ammd 4 wpeg TTpayUATOTTOIEITAl
avTIKaTAoTaon TOou UAIKOU ME @PECKO OPeTITIKO UAIKS. 24 wpeg MPETA Tnv
dlauoAuvon Twv KUTTapwy, TTpocBécaue 1mM vikotivng (N3876, Sigma), n

OTTOIO APAIPEITAI TTPIV TNV €VaPEn TOU KUTTAPIKOU avooopBopIouou.
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Eixova 9. Zxynuarikn avamapdoracn ¢ mAaouidiakng emiuoAuvong os
mAakidio 6 Béoswyv (https://www.polyplus-sartorius.com).
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AvarrTugn véag dokipaoiag Trou BacifeTal oTnv apxn
TNG MEBGSOU TOU KUTTAPIKOU avooopBopiououU

O «kuttapikGG avoooBopiopds (CBA)  eivar  pia  péBodog  oétTou
XPNOIUOTTOIEITAl EUPEWG OTNV AVOCOAOYIO YIO TNV aViXVEUON QVTICWHUATWY Kal
gival apkeTd diadedopévn Ta TeAeuTaia Xpovia'®s, To Bacikd TTAEOVEKTNUA TNG
TEXVIKAG AUTNG EYKEITAI OTO yeyovog OTI Ta avTiyova dev BpiokovTal ag dIaAuTH
Mop®n hE aBERain doun, aAAG oTAV HEPPBPAVN TWV KUTTAPWY £XOVTAG TNV QUOIKN
TOUG dIapopPwaon. Me Tov TPOTTO auTd dIaCPAAIleTal N CWOTH TPITOTAYAG dOUN
NG TTPWTEIVNG, IATNPWVTAG AKEPAIOUG OAOUG TOUG TTIBAVOUG ETTITOTTOUG.

H diadikacia TTou akoAouBnBnke yia Tov EAeyX0 auTOAVTICWHATWY EvavTl
Twv uttodoxéwv a3B2, a3p4 kal a4B2 ATav n €gng: 48 wpeg PeTd ammd TNV
EMPOAUVON TwV KUTTApwV HEK293 kai Tnv ékppacn Tou €mBuuntoU UTTodoXED-
OTOXO TWV QVTIOWHATWY, OTA ETTIMOAUCHEVA KUTTAPOA KAVOUPE TTAUCEIG PE TO
d1dAupa 1Tou TrepIExel DMEM_10%FBS_1%Pen/Strep +2,3g Hepes (mivakag
1).

MeTd 1O TTPWTO GTADIO, YiVETAI ETTWACH TWV KUTTAPWV yia 1 wpa he deiyuata
opou 1 ENY ota otroia 6€Aoupe va douue Tnv mTBavh UTTapén auToavTioWPATWY
évavtl TG Tpwreivng-otoxou. O1 opoi apaiwvovtal 1/10 oe didhupa 1%
albumin/DMEM-Hepes. Ztnv ouvéxeia, yivovral TTAUCEIC PE TO PUBMIOTIKO
01dAupa DMEM-Hepes kai povigotroinon Twv Kuttdpwv pe didAupa 4%
TTapa@opPPaAdeudng yia 10 Aerrrd. ‘Etreimra kol JETA TNV POVIPOTTOINON TWV
KUTTApwYV, YiveTal eTTwacn yia 1 wpa pe @Bopilov avTti-avriowpa rabbit anti-
human IgG (Invitrogen) o€ apaiwon 1/750 ka1 akoAouBei eTTwaaon, €miong yia 1
wpa, e eBopilov avtiowua Alexa Fluor-568 goat anti-rabbit IgG (Invitrogen) wg
TpiTO 0€¢ apaiwan 1/750. OAeg o1 eTWACEIS yivovTal o€ BepPoKpacia dwuartiou.
H Utmapén avtiowudtwy oto BlioAoyikd deiypa Kal n Tpdodean Tou ¢OopilovTog
QVTI-QVTIOWHPOTOG UTTOPEI va eAeyxBei pe TTapatApnon Twv OelyhNATWY o€
MIKPOOKOTTIO @BopIcuoU. H Xprion TpiTou avTICWHPATOS auénoe TO CHHA, XWPIG
va augnoel To uTTORaBPo Kal auTod gixe oav aTTOTEAECHA va augnBei n euaiodnaoia
NG d1adIKaoiag.

Q¢ apvnTikoi PApTUPEG, Xpnoluotroindnkav kuttapa HEK, T1a otoia
ETMIPMOAUVONKAV Pe TO TTAAOWII0 TToU KwdIKoTTolEl TNV TTpwTeiv AQP4 (pCMV6-

AQP4 myc flag). O1 BeTikoi opoi, oTnv ouvéxela, eAEyxOnkav o€ OEIPIOKEG
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APAIWOEIC YIA TOV TTPOCDIOPICUO TOU TIiTAOU TOUG, TTOU EKQPACETAl WG N
uwnAoTepPN apaiwan otnv otroia BAETTOUNE BETIKO orjpa. OAol o1 opoi eEAEyxBnkav
Kal o€ KUTTapA TTou €TTIHOAUVONKav pe a7-nAChR.

O ouvevtotmiopég Twv avTiowudtwy Evavti Tou a3-nAChR og deiypara opwv
ME MOVOKAWVIKO avTiowua apoupaiou évavtl TG B2 (mAb295), eAéyxOnke ue
OUVETTWOON TOUuG ME KUTTAPO Trou ek@pdlouv Tov a3PB2. A@ou Eyive
MOVIPOTTOINON TwV KUTTAPWY, OTTWG TTEPIYPAPNKE TTAPATTAVW, OTNV CUVEXEIX
éyive eTTwaon yia 1 wpa pe @Bopifov avtl-avTtiowua rabbit anti-human 1gG
(Invitrogen) o€ apaiwon 1/750 kai akoAouBnoe Tautodxpovn emrwacn e Alexa
Fluor-488 goat anti-rat 1I9G (Invitrogen) oe apaiwon 1/200 kai Alexa Fluor-568
goat anti-rabbit IgG (Invitrogen) o€ apaiwaon 1/750. ETrwyacn Twv KUTTApwWV JoOvo
ME TO JOVOKAWVIKO avTiowua r gévo Pe Tov opd, akoAouBoupevn atrd €Twacn
MOvO pE Ta avTi-avTiowpaTa IgG Twyv eTepdAoywy e1dwyv, dev £€0¢eI1Ee TNV UTTAPEN
uttoBd&6pou.

Opola 0 ouveviomopdg Twv avriowudtwy €vavtl Tou a4-nAChR og
OciypaTa opwv PE HOVOKAWVIKG avTiowua apoupaiou évavtl TNG a4 (mAb299) n
évavtl TNG B2 (mMAb295), eAéyxBnKe PE CUVETTWOON TOUG ME KUTTOPA TTOU
eEKQpacouv 1oV 0a4B2. MeTd TNV pOVIPOTTOINON TWV KUTTAPWYV, aKOAouBnoe
TauTOXpPOoVN £TTWaON Yia 1 wpa pe @Bopifov avTi-avTiowua Alexa Fluor 488
mouse anti-human IgG (Invitrogen) kai ¢Bopi¢ov avTi-avriowua Alexa Fluor 568
goat anti-rat o€ apaiwon 1/750 (Invitrogen). ETTwaon Twv KUTTApWV Pévo JE TO
MOVOKAWVIKG avTiowua f; uévo Pe Tov opd, akoAouBouuevn atrd €TTWO0N NOVO
ME Ta avTl-avTiowpaTta IgG Twv eTepoAoywyv €dwyv, dev £€0€1Ee TNV UTTAPEN
uTTo3ABpou.

To @Bopifov ofua Twv avTICWHPATWY evog BeTikou CBA opouU, BAPTNKE ME
Hoechst 33258 (40044 Biotium) yia va xpwldaTIOTOUV Ol TTUPAVEG. H xpwaon auth
o€ apaiwon 1/40000 eTTWACTNKE TAUTOXPOVA WE TO TPITO AVTICWMPA YIO TOUG

opoug Twv egetalopévwy [Alexa Fluor-568 goat anti-rabbit IgG (H+L)].
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Eikova 10. Apxng tng ue6é3dou Tou KUTTapIkoU avocgob@opiouou. KurTapa mou
EK@ppadouv 1o avtiyovo errwdlovral e TOV TTPOC EAEYX0 0pO Kai T TTPOCOEUEVA OTa
KUTTapa avTiowuara avixveuovral e TNV XpHon deutepwy @BopIfOVIwY avTIOCWUATWV.

Ailadikacia Padioavoookafi{nong (RIPA)

H diadikacia padioavoookabicnong (RIPA), eival pia apketd euaiobntn
TEXVIKAY ME TNV BoABela TNG oTToiag avixvelovTal avTiIowuata €vavTl evog
OUYKEKPIPEVOU avTiyovou o€ éva dOciyua. H apxn Asitoupyiag Tng BpiokeTal oTnv
I016TNTA TTOU £XOUV TA AVTIOWHPATA va TTPocdEvovTal EI0IKA OTO AVTIYOVO TOUG
oxnuaTiCovtag CUPTTAOKA PEYAAOU POPIOKOU BAPOUG. ZTNV TTIPAEN TO TTPWTO
Brpa gival n padlo-crjpavaon TG TTPwTEIivNG-avTiydvou. To deUTePO Prpa givai n
ETTWACN TOU PAdIo-CNUACHEVOU avTIyOvou HE To deiyua. Av To deiyua TTEPIEXEI
avTiowpaTa &vavtl TnG TTpwTeEivng-avTiyévou, Ba dnuioupynBei oUUTTAOKO.
AkoAouBei eTTwaaon pe avricwuarta ammd dAAo €idog Ta otroia TTpocdévovTal oTa
TPWTA  AVTIOWHOTA  dNUIOUPYWVTAG TTOAU  BapuTtepa CUMPTTAOKO  TTOU
karaBuBifovtal eUKOAa pe Quyokévipnon. Edv oTo deiyua utrpxav avTiocwuata
EvavTl TNG TTpwWTEivNG-avTiydvou, aTo inua Ba éxel eykKAwPIOTEN padievépyela, n
oTToia Ba TTpoépXETal ATTO TNV CNUACPEVN TTPWTEIVN-avTIyovo. To TeAeuTaio BApa
mepINauBavel  TTAUOEIG  pE  KOTAAANAO  dIdAupga  GAOTOG  TTOU  TTEPIEXE!
QTTOPPUTTAVTIKO YIa TNV ATTOPAKPUVON TNG JN TTPOOOEPEVNG PAdIEVEPYEIQG KAl
METPNON Twv padievepywv Kpouoewv. Ooo TTEPICCOTEPA AVTICWHATA EVAVTI TOU
QVTIYOVOU UTTAPXOUV OTO OEiyUQ, TOOEG TTEPICCOTEPES KPOUTEIG OTNV JovAda Tou

XPOvou PeTpwvTal (e1kova 11).
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21NV oUuyKeKpPIPEVN PEAETN, N RIPA d1€€X0n pE EKXUAIoaTa, onuaouéva Pe
[125-gmiBaTidivn, kuttdpwv HEK293 110U €ixav emipoAuvOei pe a3B4-nAChR. lMNa
Ké&Be avtidpaon xpnoipotroiribnkav 50.000 kuTtTapa kar 10.000 cpm emBatndivn.
Ta kutTapa diahutotroienkav o€ 0,5% Triton/PBS yia 30 Aetrtd oToug 4°C. 21NV
OUVEXEIQ, TO UTTEPKEINEVO TWV KUTTAPWY £TTWACTNKE Pe 1'25-gmBaTidivn yia 1

wpa oe Beppokpacia dwuariou (RT).

O1 opoi Twv aoBevwv ETWACTNKAV UE TOV EUUECA ONUACTPEVO ME 1125 a3-
NAChR (10000 cmp/avTidpaon) yia 2 wpeg o€ RT kai oTnv ouvéxeia 0An vuxta
oTouG 4°C. 'ETreira XpnoIKOTIOINCOPE TO avTli-avTiowua goat anti-human 1gG
(H+L) (RSR Ltd, Cardiff; apiBuog mpoidvrog RBA/Ig100), é1mou eTTWACTNKE HE
TO MEIYMO- OPOi a0BEVWY Kal ONUACHEVA EKXUAIOPATA KUTTAPWV- yia 1,5 wpeg
oToug 4°C. Mg tnv TTpoaBnkn 1ml puBuIoTIKOU dlaAUuatog o€ KaBe avTtidpaon
KAl TNV QUYOKEVTPNON TOU KABE peEiyuaTog, TTPOXWPEACAUE OTNV PETPNON TNG
padievépyelag Twv ICNUATWY oe y-petpntd (LB 2111 multi crystal gamma
counter/ Berthold Technologies). To épio Tng BeTikdTNTOG (cutoff) ATav 0.05nM
(M€oog 6pog TIpwV aTTd 20 vyigic eEAEyxoug kal 4SD).

Eixova 11. Apxn g diadikacgiag padioavoookabi{nong (RIPA).O umodoyéag a3-
nAChR, apou anuaveei ue padievepyd emiBaridivn, éva ToéIKO aAKAAOEIOES e EEQIPETIKG
uwnAn ouyyéveia yia tnv a3 kar a4 umouovada, emwaleral ue 0poUs aocBevwv.
Avriowuara Twv aocBevwv mpoadévovrar atnv a3 urrouovada Kai avixvevovral UE y-

HETPNTA.
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OA\ol1 o1 opoi TTou eAéyxBnkav pe RIPA, gixav trponyoupévwg eAeyxBei oTo
epyaotipio Euro Diagnostica/zoundia (&ciyuata amé tnv ABrva) n orto
IvoTiTouTo Carlo Besta (deiypara ammo Itadia) pye ekxuAiopata kuttdpwyv IMR32,
onuaopéva pe 1'25-emBatdivn.OAa Ta BeTikd Seiyuata opwv TTou avixveludnkav
ME TO PETAYEVEOTEPO CUCTAMATA, ATAV ETTIONG OETIKA PE TOV AVAOUVOUAOUEVO
a3-nAChR, pe TTepIOTACIOKES OIOPOPES OTA ETTITTEDA TWV AVTICWHATWYV. AUTEG Ol
dlapopég pTTopel va o@eidovtal oTnv €IdIKOTATA TNG 1'25-empBaTdivng TTou
XPNOIMOTTOINONKE TNV OedouEVN OTIYUN, OTAV TTOOOTNTA TOU QVTIYOVOU O€ KABE
avtidpaon kai/ry otnv erepoyéveia Tou NAChR oTa ekxUAiopaTa Twv KUTTAPWYV
IMR32.

2uAAoyn BeIypHATWY Kal ETTIONMIOAOYIKWY SESOHEVWV
Twv aoBevwyv pe MOGAD

2¢ didotnua duo eTwv (lovAiog 2016 — louvio 2018), eAéyxOnkav yia TV
Tapoudia  avTiowpdaTwy  évavti NG MOG, opoi 1300 aocBevwv
(oupTtrepihapBavopévwy 426 acBevwov atmd 8 ouvepyalOpeveG KAIVIKEG) TTOU
TTOPATTEPTTOVTAV ATTO TOUG VEUPOAOYOUGS TOug yia éAeyxo avTi-MOG, uetd atmd
TNV oupewvn ouykatdBeon Toug. O1 avr-MOG Betikoi aoBeveig  TTOU
egeTdoTnKav OTIG 8 KAIVIKEG, JEAETABNKAV OTNV oUVEXEIa BIECOBIKA YIa TA KAIVIKA
KOl OKTIVOAOYIKG XOAPOKTNPIOTIKA Toug. EmmmAéov, 142 deiypata  uyiwv
eCetafopévwy kal 40 deiypata acBevwyv pe avriowpata €vavtl Tng AQP4,
Xpnoiyotmoinénkav wg¢ apvnTikoi PApTUpeS. Aev PTTOPOUCAME va EXOUME
TPoOcBacn ota KAIVIKG &egdopéva Twv acBevwyv TIOU TTOPATTEUTTOVTIAV YId

O1ayvwaon pouTivag atrd AAAES KAIVIKES Kal GAAOUG 1aTPOoUG.

Kar o1 1300 opoi eAéyxOnkav pe live CBA, 6mmwg é€xel ndn teplypagei,
xpnoigotroiwvTag Kuttapa HEK 1Tou ek@pdalouv 6An tnv aAAnAouyia tng MOG
mpwrteivng  (Origene, Herford, Germany). Q¢ deutepelov avTiowua,
xpnoigotronoaue 10 Alexa Fluor-488 mouse anti-human 1gG1 (A10631/
Invitrogen) oe apaiwon 1/500 kai 0TV CUVEXEID TTPOCBECAPE TPITO AVTIOCWHO
Alexa Fluor-488 goat anti-mouse IgG (H+L, A1101/Invitrogen) o¢ apaiwon
1/750. To 6plo BeTikdTNTAG €ival n apaiwaon 1/20 kail n ouykekpipgévn dladikaoia

Ba avagépeTtal oTnv ouvéxeia wg IgG1-CBA.
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2TNV CUVEXEIQ, Ol 0POoi Kal TwV 426 acBevwy TwV CUVEPYALONEVWY KAIVIKWY,
emaveeTdoTnKayv e duo emmitTAéov CBA:

a) CBA pe Cwvtava kutTapa 1mou ek@pdalouv OAn Tnv aAAnAouxia Tng
MOG [IgG (Fc)-CBA] kai n odiadikaoia eival OTTwG TTEPIYPAPNKE
Tapatmavw. MNa deUTEPO avTicwua xpnolpotroinoaue goat anti-human
IgG (Fc-specific)-Cy3 conjugated (C2571/ Sigma) o€ apaiwon 1/200. O1
opoi eAéyxOnkav oe apaiwoeig 1/20, 1/40, 1/80 kai 1/160 (apaiwon TTou
KaBopifel To Oplo BeTikdTNTAG). lMpIiv atmd TNV Xprion Tou OeUTEPOU
avTiowpaTtog anti-human IgG (Fc-specific), o€ TTPOKATAPKTIKEG WEAETES
xpnoigotrolovcape 10 avriowpa Alexa Fluor-568 goat anti-human 1gG
(H+L, A21090/ Invitrogen) o€ apaiwan 1/750. Q¢ apvnTIKOi JAPTUPES YIa
OAa Ta KUTTapa Xpnoiyotroimenkav emiong HEK emuoAuopéva pe AQP4.
B) 'Eva eutropikO OKeUOOWO ME KUTTOPA POVIYOTTOINUEVA  OTTOU
avixvevovtal Ta OoAIka IgG. H apaiwon Twv opwv yia Tov €Agyxo
BeTikOTNTAG €ival 1/10, oUp@wva pe Tov KataokeuaoTr) (Euroimmun,
Libeck, Meppavia). OAol o1 opoi eAéyxBnkav eTTioNG YE TO EUTTOPIKO KIT
CBA «kai yia avriowpata €vavtl Tng AQP4, olpewva pe TOV
KATAOKEUQOTH).

AvTI-MOG BeTikoi aoBeveig pe KAIVIKR d1dyvwaon autodvoong eyKEQAAITIOAG,
eCeTdoTNKAY  €TTIONG  O€  QOPKETA  EMMITTAéOV  VEUPWVIKA  avTiyova
ouutrepidapBavopévwyv  Twv NMDAR, GABAbR, AMPAR, CASPR2 kai LGI1
KaBw¢ Kal yia OE0PEUCN OTOV ITITTOKAPTTO i TV TTAPEYKEPAAIDA apoupaiou UE
AVOOOICTOXNHEIQ PUE TO AVTICTOIXO EUTTOPIKO KIT aTTd TNV EUuroimmun.

H Ocoviohoyikiy €ykpion yia Tnv MPEAETN €ANYOn ammd Tnv €mMITPOTTA
deovroloyiag Tou AlyivATteiou lMavemmioTnuiakou voookouegiou (511/2018).
Emiong, AdBaue evnuepwpévn ouykaTdbeon yia TNV CUPUETOXNA TwV aoBevwV

oTnv £peuva.
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4 ANOTEAEZMATA
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4.1 TauTtoTroinon opwv BETIKWYV YIA AVTICWHATA EVAVTI TWV a3-
nAChRs pe Tnv péBodo RIPA

AUO opadeg aoBevwv eAéyxOnkav pe Tnv péBodo RIPA yia Tnv avixveuon
avTIcwPAaTwy évavtl Tou a3p4-nAChR og deiypata opou: (1) 55 aoBeveig pe v
uttoyia yia AAG ol otroiol TTapatméu@inkav atrd €AANVIKEG KAIVIKEG OTO
epyaotipio TZaptog NeupodiayvwoTiki kal (2) 13 RIPA Bemikoi aoBeveic ol
oTToiol gixav eAeyxBei oTo IvaTiTouTo Carlo Besta (MIAGvo), XpnOIMOTTOIVTOG TNV
RIPA pe ekyxuAiopata IMR32 kuttdpwv, Ta otroia TrepiExouv a3-nAChRs,
onuacpéva pe 1" kai pe empBeBaiwpévn TEAIKR KAIVIKR didyvwaon. ZuvoAikda 6/55
aoBeveic atmd Tnv eAAnVIKA oudda rTav BeTikoi, 3 pe uwnAod (1.2-1.5 nM) kai 3 pe

XaunAé (0.05-0.11 nM) etritredo avTiowpdtwy (mrivakag 3).

Mivakag 3. 2uykevipwTik@ ammoreAéouara Twv RIPA-BeTikwyv acBsvwv. KAvika
XapPakTnEIoTIKa TiTAwv a3-CBA kai RIPA76S,

— s, ¥ 3« < < < >> 5
3 o 3 HAikia ﬁg_éc:f § §~§5A S5 oa %8 §Eg§§
S5 3| o tvaes | P28 2 | E3sT | ¥% $8 | 23 E2<¥®
B X | = cEE3 5 ER8=| 25 23 S3 ESags
- 2| NS =338 < | wgd = ET | ZEWEg &>
e 5" 3 3> (= (= o T X
1 IT | © 67 180 AAG 3.35 1,000 250 4 0.034
2 IT | A 56 48 AAG 3.22 1,000 600 1.7 0.032
3 IT | A 77 108 AAG 2.73 1,000 250 4 0.027
4 IT | A 65 192 AAG 2.20 1,250 250 5 0.018
5 IT | © 64 3 AAG 1.94 250 250 1 0.078
6 | EA | © 70 10 AAG 1.40 1,000 1,000 1 0.014
7 IT | © 59 180 AAG 1.25 250 100 2.5 0.050
8 | EA | © 67 48 AAG 1.17 300 300 1 0.039
9 IT | © 71 30 AAG 0.98 200 100 2 0.049
10 | IT | A 65 18 AAG 0.94 200 200 1 0.047
11 IT | A 53 96 AAG 0.92 200 250 0.8 0.046
12 | 1T | © 66 156 AAG 0.90 200 200 1 0.045
13 | EA | A 54 2 AAG 0.83 1,000 1,000 1 0.008
14 | IT | A 49 180 AAG 0.53 200 100 2 0.027
15 IT | A 24 18 POTS 0.13 ApvnTiKG | ApvnTiKO
16 | EA | © 35 48 POTS 0.11 ApvnTiKG | ApvnTiKO
17 | EN | A 47 - IMG* 0.06 ApvnTikd | ApvnTIKO
18 | IT | A 60 12 AAG* 0.05 10 Au@iBoA | >1 0.050
o
19 | EA | © 44 12 ASG* 0.05 ApvnTiKG | ApvnTiKO
AoOeveig ye avriowpara kard Hu n VGCC
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<
20 | EA | O Hu* 0.11 ApvnTiké | ApvnTikd
21 | EA | A VGCC 0.10 ApvnTikG | ApvnTikd
22 | EAN | O Hu* 0.08 ApvnTikG | ApvnTikd
23 | EA | O VGCC 0.07 ApvnTik6 | AE*
24 | EN | © VGCC 0.07 ApvnTikd | ApvnTikd
25 | EAN | A VGCC 0.06 ApvnTikd | ApvnTikd

AE™*= Agv eAéyxOnke

EmmAéov, emBefaiwbnke 611 Kal o 13 acBeveic amd TNV opada TnG
ITaAiag ATav BeTikoi pe TNV nEBoSO RIPA yia Tnv avixveuon avTiCWPATWY EVavTI
Tou a3B4-nAChR: 11 amd auTtoug pe METPIA TTPOG UWNAR OUYKEVTPWON
avTIoWHATWYV (0.53-3.35 nM) kai 2 pe xapnAég ouykevtpwoelg (0.05 kai 0.13 nM)
(mivakag 3). EmmpéoBeTa, avagpopés Ot pepikoi aoBeveic pe avt-VGGG Kai
avTi-Hu avTicwparta €xouv XapnAoug TiTAoug avTiowudtwy Kartd Tou a3-nAChR,
eAéycape opoug atd 31 aoBeveig pe avt-VGCC avricwpata kal 21 atrd aobeveig
ME aVTIOWMNATA KATA TOU TTapaveoTTAacuaTikoU avTtiydvou Hu: 6 opoi Bpédnkav
a3-nAChR RIPA B¢Tikoi, 6Aol ye xapnAd emmitmeda avtiowpudtwy (0.06-0.11 nM)

(mivakag 3 ). Anhadr}, ouvoAiké 25 opoi TautoTroienkav wg RIPA BeTikoi.

4.2 Avarrtugn euaiocdnrou CBA yia Tnv avixveuon a3-nAChR
avTIowHAaTwy / BeATiIoTOTrOIiNON OUVONKWYV

MapatnpAcape 611 oI aAAnAouyiec-eTIkETEG myc-flag ki GFP peiwvav Tnv
£KQPOOT TWV UTTOOOXEWV Kal YIa TOV AOYO auTd, XPNOIUOTTOINCAUE UTTOUOVADES
Xwpic aAAnAouxiec-eTIKETEC oTa akOAouBa TrelpduaTa’®’. EAéyEaue TNV éKppacn
Toug HE Toug RIPA BeTIkoUG opoug Kai e To avTi-B2 povokAwviké (mAb 295) yia
TOV TTPOCBIOPICHO TWV BEATIOTWY CUVONKWYV YIa TNV avaTrtuén euaicbntou CBA.

H ékppaon Twv a3B2 kai a3p4 nAChRs ouykpibnke o€ 4 dIAQOPETIKEG
ouvenkeg: (1) ye ouvékppaon ue TRV RIC3, (2) pe ouvékppaon pe TiIg RIC-3 kai
NACHO, (3) pe ouvékppaon pe Tnv RIC3 kai ye v TpocBikn 1mM vikoTivng

oTNV KOAAIEPYEIO TWV KUTTAPWY 24 WpPeG UETA Tnv emmigdAuvon Kal (4) pe
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ouvékgpaon ue TIG RIC3 kai NACHO kaBwg Kai ge TRV TTPooBnkn vikoTtivng 24
WPEG META TNV ETTIMOAUVON (&1kOva 12).

Nivakag 4. Avalninon BéAtiorwy ouvlnkwy yia 1o a3B4-nAChR CBATS,

CBA e kOtTapa HEK293 emipoAucpéva pe a3p4-nAChR, RIC3 kai:

Ap10uog - NACHO NikoTtivn oTnVv NACHO «kai
agfevv KaAAIEpyEia VIKOTivn
pd\:)\:lun;ag APNHTIKO APNHTIKO APNHTIKO APNHTIKO

5 3+ 3+ 3+ 3+

9 1+ 3+ 1+ 3+

10 APNHTIKO 1+ 1+ 2+

12 APNHTIKO 2+ 1+ 2+

18 APNHTIKO APNHTIKO APNHTIKO 1+
2UvoAo 4+ 9+ 6+ 11+

(1+: aoBevwg BeTiko, 3+ 10xUpa BeTiko. O1 opoi eAéyxOnkav ae apaiwan 1/100, ekTé¢ arrd Tov

0p0 18 mou eAéyxBnke o€ apaiwan 1/10)

H cuvduacopévn xpron 1600 TwV HoPIaKWY CUuvodWwY 000 Kal TNG VIKOTIVNG,
00nynoe oTnV IOXUPOTEPN £KPPACT Kal TwV dUO UTTOBOXEWV (KAAUTEPN Xpwan
TWV KUTTApwWV (mivakag 4). ETTouévwg, XpnoIJOTTOINCAUE KOl TOUG TPEIG AUTOUG
TapdyovTeg ata TelpdpaTta. OPoiwg, N XpAonN Twy TPIWY QUTWV TTAPAYOVTWYV
ATAV CNUAVTIKA yia TNV éK@pacn Kal Tou a42 utrodoxéa (atToTeEAETUATA TTOU
dev avagépovTtal). Kavévag atrd Toug acBeveic Twv dU0 opddwy (EAANVIKAG Kal
ITAAIKAG), UTTOTTTOI YIO QUTOVOUN QVETTAPKEIQ, OEV €iXaV QVTICWHATA KATA TOU
a4B2-nAChR.Zuvetwaon HEK293 trou £xouv ekppdoel Tov a3p2-nAChR, e
BeTIKOUG o0poug (vo. 2 kKal 13) Kal TO avT-B2 POVOKAWVIKG, atrokdAuyav
eCAIPETIKG EVTOTTIONO, ETTIRERAIWVOVTAG OTI T AVTICWHATA TWV OPWV EiVal OVTWG
oeopeupéva otoug nAChRs (e1kbva 12). ETritAéov, n gikéva 12 deixvel o011 Ta
avTiIowuoTa opou deopelovTal O CwvTavad KUTTapa. Ta onuOOUEVA UE

avTiocwuaTa KUTTapa, Atav 1o 1/5 TTEPITIOU TWV GUVOAIKWY KUTTAPWV.
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Eixéva 12. BeAtioromroinon tng diadikaciag a3-nAchR CBA. A) H cuvemiudAuvon
Twv Kuttapwv pe a3-nAChR, NACHO kai RIC3, ouvepyioTIKG ue Tnv 1TEOCONKN
VIKOTiVNG, auéavel onuaviika tnv EKQpacn Twv VIKOTIVIKWY UTTodoxéwv. KUrrapa mou
ekppalouv a3pB4-, a362-nAChRs kai AQP4, cuvemmiuoAuvOnkav ue 1 (RIC3) nn 2 (RIC3
kai NACHO) mpwreives ouvodoug kai kaAAigpyriBnkav mapouadia f un 1nM vikorivng.
Ta kUTTAPA OTNV CUVEXEIQ ETWATTNKAV lE TOV 0p0 aoBevous ue AAG Kai BeTIkO TiTAO
otnv RIPA (Scale bar: 20um). B) 2Zuvevrommoudg rou opou acBevoug vo.2 ue 1o avii-32
HOVOKAWVIKG. C) Zuvevromiouds tn 6éaucsuang tou avri-a3 nAChR kai Twv TTupfivwyv
Twv KUTTGpwv. To @Bopilov onua Twv avTiOwWUATwyY Tou agbsvoug vo. 13, EMWAOTNKE UE
Hoechst yia xpwan kutrapikoU Tuprva’ee,

4.3 Emrwaon opwv acBevwyv peE KUTTAPO TTOU EKPPAOUV TOV a3-
nAChR pe Tnv pééodo CBA kail oUykpion pe Tnv péBodo RIPA

Xpnoiyotroiwvtag live CBA pe toug a3p4 kar a3B2 uttodoxeic Kal PE TIG
BEATIOTEG OUVONKEG EKQpaoNnG Toug, eAEyEape 25, BeTikoug pe TNV RIPA, opoug
Kal opoug ammd 49 acBeveic TTou TTapatméu@Onkav yia a3-nAChR avTicwuarta
aAAd ATav apvnTikoi he TNV RIPA. Ta deiyuaTa eAéyxou, xpnoiyotroiénkayv 2674

ociypara.

AekatrévTe aoBeveig, BeTikoi otnv RIPA, ftav BeTikoi kal oto CBA (mivakag

3). H gikdva 13 deixvel OT1 eTIAeypEVOI Opoi deopevovTal OTa KUTTOPO pE o334
kal a3B2 uttodoxeic, aAAd 61 oTa eTTOPOAUCEVA KUTTAPA EAEyXOU. To ypdenua
68

Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



1 Ocixvel TN OUOXETION TwV TITAWY Twv avTiowudtwy évavt Tou a3-nAChR
peTagu RIPA kai CBA yia 15 aoBeveig pe autodvoon autévoun yayyAiovotTaoeia
(AAG). To TteoT-kavovikéTnNTag Shapiro-Wilk, £€d€1Ee 611 Ta dedopéva Tng RIPA

OKOAOUBOUV TNV KaVOVIKH KaTavour evw Ta dedopéva tou CBA ox.

Eikova 13. To BeAtiwuévo a3-nAChR CBA avixveuegl avTiowWHAara opwy Ue uwynAo
N xaunAo ritAo ornv RIPA, €1dikad yia agleveic pe AAG.To BeAtiwuévo a3-nAChR
CBA, avixvelel avTiowuara opwv HE UwnAd i xaunAd titho ortnv RIPA, €idika yia
aobBeveic ue AAG. Kurrapa HEK 293 mou ekgpdlouv a3B4- n a3B2-nAChR aAAd kai
AQP4 (kurrapa control), emwaoTnkav ue opous acgbevwy ue AAG (uwnAou n xaunAou
RIPA TtitAdou) 1 acBevwv pe POTS kai onuavlnkav ue anti-human 1gG (KOKKIvo).
Armrodeikvuetal o011 Kai o1 dUo AAG aobBeveic édwoav BeTikh xpwon, aveédptnra amd Tov
TiTAo Twv avriowuarwv toug ue Baon v RIPA, evw o acBevr¢ ue POTS dev édwaoe
xpwaon. O1 duo AAG acbeveic (RIPA xaunAdtritAogc kai RIPA vwnAdnitAog) aAAd kai o
aoBeviic pue POTS (RIPA xaunAomitAog), eivai o1 acBeveic vo.6 (RIPA 1.4nM, CBA
1/1000), vo.18 (RIPA 0.05nM, CBA 1/10) kai vo.16 (RIPA 0.13nM, CBA apvnrikd) Tou
mivaka 3 avrioToixa’. (Scale bar: 20um)

Eival onpavTikd 611 0Aa Ta deiypata eAéyxou (2674 opoi) aAAd kai ol RIPA
apvnTIKoi opoi atré Toug 49 acBeveic TTou TTAPATTEPNEONKAV YIa AVTICWHATA KATA
Tou a3-nAChR, Atav apvnrikd@ oto CBA, emBefaiwvoviag TTEPAITEPW TNV
€I0IKOTNTA TNG doKipaoiag (9 opoi £de1gav aoBevr), un €I8IKr Xpwaon, TTapduoia
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ME AUTH TWV ETTIMOAUCHEVWY KUTTAPWY €AEyXou). Av Kal ol piooi atrd Toug CBA-
BeTIKOUG 0opoug, eixav TTapouoloug TiTAoug CBA yia Ttoug a3B4- kai a3p2-
nNAChRs, o1 uttéAoitrol gixav uwnAoTepoug TiTAoug e Tov a3B4-nAChR. Katd
MEoO 6po, oTo CBA eAéyxou Tou a3B4-nAChR, €xoupue U0 QopES uWNAGTEPOUG
TiTAoug a1d 10 CBA eAéyxou Tou a3B2-nAChR, aAA& kupaivovTal atréd 0,8 £wg 5
@opEG uwnAoTEPa. QoTO00, oXedOV OAol o1 BeTiIKOi opoi yia a3B4-nAChR rrav
etriong BeTikoi yia Tov a3B2-nAChR, utrodnAwvovTag 6T Aol 01 0poi €xouv
QVTICWHOTA KATA TNG a3 UTTOPovVAdag, YE A XWpPIg avTiowaTa yia TIG B2 kal B4

UTTOMOVADEG.

Fpaenua 1. uoxérion Twv TiTAwv Twv avriowudrwy évavr tou a3-nAChR usrau
RIPA kai CBA yia 15 ag6csveic ue auroavoon aurovoun yayyAiovomaOsia (AAG).
To rear-kavovikotntag Shapiro-Wilk, €deiée omi ta dedouéva tng RIPA akoAouBouv tnv
Kavovikn karavoun evw 1a oedouéva tou CBA 61 (RIPA Shapiro-Wilk p=0.109, CBA
Shapiro-Wilk p=0.002, r=0.71, R?=0.50)766.

Av kai ol TrepilocdTepol CBA-BeTIKOI opoi gixav uywnAoug TiTAoug RIPA kai ol
CBA-apvnTikoi opoi €ixav xaunAoUg TITAOUG, TTPOQAVWG N CUYKEVTPWON TWV
QVTICWHATWY eV ATAV O TTEPIOPIOTIKOS TTAPAYOVTAS IO TO BETIKO atToTEAECUA
o1o CBA, e1e1df) To CBA Ba utropouloe va avixveUuoel QTTOTEAECHATIKG XOUNAEG
OUYKEVTPWOEIG avTIOWPATWY o€ aoBeveic e AAG. O mivakag 3 (TeAeuTaia

oTAAN) TTapoucialel Tnv uttoAoyiouévn eAaxioTn Ti otnv RIPA, n otmoia Ba
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xpelagotav yia BeTIkO atrotéAecpa oto CBA (oTnv eykekpiyévn apaiwon 1/10).
H eAdxiotn Tiyn otnv RIPA tT0oU XpeidleTal yia 1o BeTIKO atToTéAeoua o1o CBA,
TTPOKUTITEl aTTd TNV avaAoyia: [RIPA])/[CBA] TToAAatTAaciaopévo etri 10 (€TTE10N
N apaiwaon Tou opodu gival 1/10). AtrodeikvueTal 0TI évag pEcog 6pog 0.038+0.018
nM TiuAg RIPA Ba Atav emapkng yia BeTikd atrotéAeopa oto CBA. AauBdvovTtag
uttéyn o1 n niun cut-off otnv RIPA eival 0.05 nM, cupTtrepaivoupe 611 To CBA

gival TouhaxioTov e€iocou euaiocOnTtn TEXVIKN WE TNV RIPA.

4.4 AvwrepotnTa Tou CBA oTnv avixveuon avTti-a3 cUN@WVa JE
TOV KAIVIKO XOPOAKTNPICHO acOEVWV

O KAIvIKOG xapakTnpiopog 19-RIPA Betikwy, utrotrtwy yia AAG, acBevwy,
€deike om o1 15 eixav AAG (ue OuuTITWMOTA CUPTTEPIAANBavopévou TG
opBooTatikAg utréTtacong, €€acBevnuévng avtattokpiong TG KOpng OTO Qwg,
OTUTIK) OUuCA&IToupyid, SUCKOIAIOTNTA, CUUTITWHATO OTV OUpodOXOo KUOTN,
ammwAeia e@idpwang, CaAdda kal ENPEOTNTa aTo OTOMA r)/Kal Enpo@BaAuia, xwpic
TTPOCOETA CUUTTTWHPATA aTTd TO TTEPIPEPIKO VEUPIKO auoTnua ) To KNZ) evw ol
utTéAoITTol 4 aoBeveig gixav AAAEC veEUPOAOYIKEG TTABACEIG.

QoT1O600, 0€ OXEON PE TIC CUYKEVTPWOEIS avTIowudTwy Pe TNV RIPA Kkai ol
14 aoBeveic e PETPIO TTPOG UYWNAN cuykéVTpwon avT-a3 eixav AAG, evw pévo
évag amo Toug TTEvTe aoBeveic pe xaunAd TitAo RIPA eixe AAG. Metagl Twv
uTTOAOITTWYV 4 aoBevwyv Pe xaunAo TiTho otnv RIPA, duo eixav POTS, évag €ixe
autodvoon aioBnTApla yayyAlovotrdBeia pe vooo Sjogren Kal évag  Eixe
PAeypovwdn puevtepikni yayyAiovotrdbeia. Evdiagépov gival ot ye To CBA, o€
avtiBeon pe Tnv RIPA, avixvelBnkav avTi-a3 avTioWwPaTa €TTIAEKTIKA KOl OTOUG
15 aoBeveic ye AAG, avetdptnta Twy emmmédwy otnv RIPA, aAAG o€ kavévav
atd Toug 4 aoBeveig xwpic AAG, TTapd 1o BeTIKO atTroTéAeopa otnv RIPA (100%
eI0IKOTNTA Via TNV AAG).

O aoBeviAg vo.18, pe xapnAod Titho otnv RIPA kail opiakd BETIKO aTTOTEAETUO
oT1o CBA, gixe pia meplopiopévn pop®r AAG (attwAela eQidpwong, Enpo@dalpia
Kal ¢npdétnta oto oTéua, CaAdda Kal éva TTapodIKO €TTEICOBI0 UTTOTACNG).
EmmmAéov, Kavévag atrd Toug 6 RIPA-BeTIKOUC aoBeveic Pe avTIOCWPATA EVAVTI

VGCC A Hu dev Atav BeTikdg oto CBA. MpéTrel va onueiwBei 0TI Kavévag atro
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QuUTOUG TOuG aoBeveic Oev  eixe

dUCQUTOVOIaG.

avagQEpeEl

TUXOV  XAPOKTNPIOTIKA TG

Mivakag 5 . KAivikég mAnpogopiss acBsvwy pe urroywia AAG, Bstikoi yia
avriowuara évavr Tou a3-nAChR. SUyKeVIpwTIKES TTANPOQOpIES aoBevwy,
ONUAVvTIKES yIa THV KAIVIKH katdraén Twv avri-a3 BeTikwv aoBevwy. (A) ZToixEia xwpag
TPoéAeuong, puAou, nAikiag évapéng ouumTwudTwy, TEAIKNS didyvwongs Kal OIGPKEIa
Unvwv pe ouutrrwpara duoautovouiag. EmimmAéov, karaypdagn Twv CUUTTTWUATWY
autévoung ekONAwaonc yia Tov KaBe aoBevrj (B)168.

A)
w w —_
v -~ o - S gE &
$ g8 3| 58 | g8 | § | 1%sEg
S 2 Qw ~ < 3 =3 ~a 8“3 o a g
Zo 3 ;S o cb S S >SEFE x>
° X o 3 L e [T 8 cES&Tw
<L a =] ™ ; a ! s 30 3 %
e o =] < g g =
I 10 =
1 IT® S RIA+/CBA+ AAG 67 180
2 IT A RIA+/CBA+ AAG 56 48
3 IT A RIA+/CBA+ AAG 77 108
4 IT A RIA+/CBA+ AAG 65 192
5 IT o RIA+/CBA+ AAG 64 3
6 ENP S RIA+/CBA+ AAG 70 10
7 IT o RIA+/CBA+ AAG 59 180
8 EA o RIA+/CBA+ AAG 67 48
9 IT o RIA+/CBA+ AAG 71 30
10 IT A RIA+/CBA+ AAG 65 18
11 IT A RIA+/CBA+ AAG 53 96
12 IT S RIA+/CBA+ AAG 66 156
13 EA A RIA+/CBA+ AAG 54 2
14 IT A RIA+/CBA+ AAG 49 180
15 IT A RIA+/CBA- POTS 24 18
16 EA S RIA+/CBA- POTS 35 48
17 EA A RIA+/CBA- IMG* 47 -
18 IT A RIA+/CBA+ AAG# 60 12
19 EA S RIA+/CBA- ASG* 44 12
*IMG:  @Asyuovwdne  pueviepikii  yayyAiovorrdBeia, ASG: autodvoon — aioOninpiakn

yayyAiovorraBeia, *AAG: repiopiouéva cuuttwuara AAG (ue Tapodiké emTeioédio uTTéTaonc),

aIT: Irahia, BEA=EAAGOa
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B)

AYTONOMH EKAHAQZH

= g >S s c “ g 5

g | 383 | g5 Ee o § g 23
3 BE¥e &= Sk 33 3 3h
‘s | g85% | S 2 : g8
< | SE3% 2 g @ < g5
1 NAI NAI NAI NAI NAI NAI
2 NAI OXI OXI OXI OXI NAI
3 NAI NAI OXI OXI OXI NAI
4 NAI NAI OXI OXI NAI NAI
5 NAI NAI OXI NAI NAI NAI
6 NAI NAI OXI OXI NAI NAI
7 NAI NAI NAI OXI NAI NAI
8 NAI NAI OXI NAI NAI OXI
9 NAI NAI NAI NAI NAI NAI
10 NAI NAI NAI NAI NAI NAI
11 NAI NAI Akpdareia NAI OXI NAI

oupododyou
KUoTNg

12 NAI NAI OXI NAI (0)4 NAI
13 NAI NAI NAI NAI NAI NAI
14 NAI NAI OXI OXI NAI NAI
15 (0)4 OXI OXI OXI NAI OXI
16 (0)4 OXI OXI OXI NAI OXI
17 (0)4 NAI OXI OXI (0)4 OXI
18 NAI OXI OXI NAI NAI NAI
19 (0)4 OXI OXI NAI (0)4 OXI

4.5 Karnyopieg Twv IgGs Kal UTTOKATNYOPIEG TWV AVTICWHATWYV
évavTti Tou a3-nAChR Trou Trpoodiopi{ovTal atrd To CBA

Mpoodiopicape TNV TAEN/UTTOTAEN TWV AVOOOCQPAIPIVWV EvavTl Tou a3-
NAChR pe to CBA, KaBwg autd TO XapAKTNPIOTIKO YTTOPEI va OXETICETAI PE TNV
TTOBOYEVEID TOUG. ZUYKEKPIYEVA, Ol OPOI ETTWACTNKAV PE ETTIMOAUCHEVA PE a334-
NAChR kutTapa, oe apaiwon 1/10. Metd TV POVIPMOTTOINGON TWV KUTTAPWY,
TpooBéoape mouse anti-human 1gG1, IgG2, 1IgG3 kai IgG4 (6Aa Ta avTicwpaTa
ato Tnv Invitrogen) o€ apaiwaon 1/500 ) IgM o€ apaiwaon 1/200. ZTnv cuvéxeia,
xpnoiyotroifoape wg 3° avriowua Alexa Fluor 488 goat anti-mouse IgG o¢
apaiwon 1/750. O mivakag 6 deixvel 0TI GAoI o1 BeTIKOI opoi TTou BPEBNKaV PE TO

CBA, mepiéxouv avtiowpara Tng utrokatnyopiag IgG1 Ttou deouelel 10O
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ouptTmAnpwua. EmirAéov, 4 opoi Trepicixav emmiong 1gG2 kai/np 1gG3 n IgM

avTIoWHOTA.

MNivakag 6.Taén kai urroraén avooooeaipivng Twv CBA OsTiKwv opwv'®,

Acbivosc Ig kaTnyopia, uTokaTyopia

(6TTwg oTOV

mivaka 3)

1gG1 IgG2 IgG3 IgG4 IgM
CBA yia a3-nAChR

1 + - - - -
2 + - - - -
3 + + + N .
4 + - - . T
5 + - N . -
6 + - ; - -
7 + - - - -
8 * - + AE* N
9 + - - - -
10 + - . - -
11 + - - - -
12 + - - - -
13 + - - - -
14 + + N N -

(AE*: d¢ev eAéyxOnke, + OeTIKO, - apvnTIKS)

4.6 AvarrTugn evaioBnrou CBA yia Tnv avixveuon a4-nAChR
AVTIOWHATWYV/ BEATIOTOTTOINON CUVONKWYV

MNa TNV avénon g ékepaong Tou a4B32-nAChR, eAéyEape Kal ouykpivape
TIG €6 OUVONKEG:

Q) ouvék@paon Twv uttohovadwyv a4- kal B2-nAChR pe Tig TTpwTeiveg
ouvodoug RIC3 kai NACHO kai atnv ouvéxeia TTpooBnikn oTnv KaAAIEpYEIQ yia
24 wpeg 0.5mM, 1mM, 3mM kai 5SmM DFMO. Mia rpéo@atn dnuoacicuon £0€Ie
o1 o mpoodéTng DFMO (difluoromethylornithine) evioxuel Ta eTTiTreda ékppaong
Twv a7- kal 04B2-nAChRs, avaoTtéAAovtag Tn ouvBeon TroAuapivng Trou

TTIPOKAAEITAl KavovIKA atrd Tnv akeTUAOTpavo@epdon oTtrepuivng (SAT1) kai
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avaoTéAAEl TNV ékppaon TNG a4B2168, H atmmokapBotuldan Tng opviBivng (ODC)
Kal ol TToAuapiveg TTaiouv oucolaoTIKO POAO OTNV KUTTOPIKA avTiypa®r Kal
dla@opoTToinon eVIOg TOU EYKEPAAOU Kal ETTITTAEOV, OI TTOAUAWiveG puBpiouv TNV
Asitoupyia Twv NAChR 169,

B) Zuvékppaaon Twv uTTopovAadwy a4- kal B2-nAChR pe TIg TTpwTEivES
ouvodoug RIC3 kai NACHO kal oTnv cuvéxeia TTpooBikn oTnv KaAAIEpyEIQ
1mM vikoTivng, €TTiong yia 24 wpeG.

Y) Zuvékppaon Twv uttopovadwy pévo pe RIC3 kal NACHO. ®ddavnke 611 n
€KQpPaaon Tou UTTodoXEa BEATILWONKE oNUAVTIKA Pe TNV TTpooBrikn 5mM DFMO

(e1xkova 14).

Eikéva 14. BeArnioromoinon 1ng Ooiadikaciac a4f2-nAChR CBA. >uykpion
ouvbnkwv yia tnv avénon e ékppaons tou a4f2-nAChR. H ouvemiudAuvon twv
kurt@pwv HEK293 ue ta mAaouidia a4- kai 2- nAChRs kal KG6e mpwreivn-ouvodo
NACHO (A) ka1 RIC3 (B) éexwpioTd, Oev gixe aimmoTeAEoUATIKY EVIoXUon TNS EKQPAoNS
Twv a42-nAChRs oTtnv emi@aveia Twv KUTTapwy. Q0T000, N GUVETTIUOAUVON Kal LIE TIC
ovo mpwreiveg-ouvodousc NACHO kai RIC3 (C), aténoe tnv ékppaon Twv UTTOOOXEWV.
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Ta kurrapa eAéyxou, emuoAucuéva pe AQP4, dev déoueuoav tov opb (D-F). Ta
avTiowuara Tou BeTikou opou (apaiwon opou 1/10), deouectovrai o€ kuTTapa HEK293,
TTOU £X0UV OUVETTIOAUVEET ue Tic utTopovades a4- kai B2-nAChR aAAd kai Ta mAacuidia
Twv mpwreivwv-ouvodwv RIC3 kar NACHO mrapouaia 1mM vikorivng (G) n 5mM DFMO
(H) yia 24 wpe¢ ka1 0dnyouv o€ avénan tng ékppaacng Twv a42-nAChRs. ®aiveral mwg
n mpoobnkn téoo NG vikortivng 6co kai tou DFMO evioxuUouv tmapduoia 10 onuda.
Kurrapa HEK tou ekppdlouv AQP4 (kotrapa eAéyxou) dev Séaucuaav Tov 0po (I).
Xpwon ue 01immAé avooo@Bopioud e kuttapa HEK mou éxouv emiuoAuvBei ue a4B2-
nAChRs, xpnoiuomoiwvTias HovoKAwVIKO avriowua (avii-a4 mAb) (J) kai OeTikoug
opou¢ amd acbeveic ue AES (K). H emkaAutrréuevn avoooavTidpacoTikotnTa (Asukd
BéAn) Tou mAb Kai Tou BetikoU opou, emiBefaiwoav Tnv €idikoTnTa ToUu a4B2-nAChR
CBA. (Scale bar: 20um)

4.7 TautoTtroinon BETIKWYV OpWV YIa AVTICWHATA EVAVTI TWV 04-
nAChRs pe Tnv pééodo CBA

XpnoipotroliwvTtag TNV uéBodo Tou live CBA, eAéyEaue yia avTi-a432
NAChR avTiowpaTta, 1752 deiypata acbevwyv pe «utroyio» AES. ATré 1a
ociypaTa autd, Bprkape 3 BeTikoug aaBeveic. OAol o1 CBA-B¢eTIKoi opoi eixav
avTl-a4 avTICWHATA KAl AuTO ATTOOEIKVUETAI PE TO YEYOVOGS OTI Kavévag opdg dev
gixe avriowparta Evavt Twv a3p2- kal a7-nAChRs. Ztnv eikéva 15 gaiveTal n
Oé0EUON TWV BETIKWYV OpWV O€ KUTTAPA ETTIMOAUCHEVA pE a4B2-nACHhR aAAd
OxI o€ KUTTapa eTTIHOAUCHEVA e Toug a3B2-, a7-nAChRs kabwg kail oTnv
TPWTEIVN-UapTUPa (KUTTapa eAEyXou). Ta €IOIKA KAIVIKG XOPOKTNPIOTIKA TWV
TPIWV a0BEVWYV, EUTTITITOUV OTO @Acua Tou AES. Zuykekpipéva, €vag aocBevig
€ixe eyKe@aAiTIda Rasmussen, €vag autodvoon PNVIYYOEYKEQAAOUUEAITIOO Kal
0 TPITOG auTOAVOON EYKEPOAITIOA.

EmimAéov, eAéygaue 1203 deiypata aoOevwv-puapTupwy PE AANES
VEUPOWUXIATPIKEG AOBEVEIEG, Ol OTTOIOI TTAPATTENPONKAV YIa EAEYXO

QVTICWHATWY €vavTl Twv a4B2- kai a7-nAChRs kai Atav apvnTikoi ato CBA.
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Eixova 15. Avixveuon avri-a4 nAChRs avriowudrwv oeg OSsiyuara acOsvwv.
Korrapa HEK293 mou ekppdlouv a42-, a3B2- n a7-nAChRs aAAd kai tnv mpwreivn-
uaprupa  (AQP4-myc), emwaotnkav  ue  0pou¢  aoBevwv e aurodvoon
unviyyosykepalouueAinida, sykepalinda Rasmussen i amo opo acbBevous ue mbavi
auTOAvOoO! EYKEQPAAITIOQ. 2Tnv Ouvéxela Ta KUTTapa onuavlnkav ue @Bopifov avri-
avBpwmivo IgG avriowua (KOkkivo xpwua). Daiverar 011 Kai o1 TPEIS a0Beveic TOU
avrkouv oTo @doua tou AES édwoav BeTikh xpwon yia Ta avri-a4 nAChR avriowuara,
evw dev Edwoav xpwon yia 1a avri-a3B2, avri-a7 kar avii-AQP4 avriowyara. (Scale bar:
20um)
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Mivakag 7. KAIvikd kal epyacnpiakd supfuara Twv avri-a432 6stikwv aclsvwv

AocBeveig

KAIvikd eupiuara

EpyaoTtnplakd eupfipara

AoBevig 1

MeTa-11k6G TTOVOKEPAAOG, EPETOG
KOl QUXEVIKI) duoKapwyia,
avaoToAr TwV KIVAGEWY TOU
EVTEPOU, KOTOKPATNON OUPpWV

anti-AQP4 (-), anti-MOG (-)

apvnTiko treponema pallidum, borrelia,
16 Tou duTIKOU Neihou

TapaveoTTAacpatiké Abs (-)

AoBevig 2

EoTiakEG EMIANTITIKEG KPIOEIG,
aduvapia Twv apIoTEPWYV HUWV
TOU TTPOCWTTOU, APICTEPN
NUITTapEaN

mGIuR3(-)

AoBeviig 3

AMoiwpévo etiredo ouveidnong
(YuxIOTPIKG CUUTITWHATA,
ouyxuon, kabuoTépnaon),
OuoKauyia

(-) anti-GAD, anti-GFAP
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4.8 ANOTEAEZMATA ZXETIKA ME MOGAD

EmidnuioAoyikd dedopéva

A6 Toug 1300 opoug Trou eAéyEaue yia avTi-MOG avTiowuara, 41 aoBeveig
(3,2%) BpéBnkav opoBeTikoi yia IgG1 avriowpata évavti Tng MOG. ZuykpITIKA
TNV idla Trepiodo evrotrioape 37 (2,1%) avri-AQP4 aoBeveig ammd 1800
ecetafopévoug (ouptTepIAAPBavouévwY Twy TTEPIOOOTEPWY aTtd Toug 1300
aoBeveig). Kaveic aogBevAg dev €ixe avTiowuata Kai yia Ta duo avtiyova (MOG
kKal AQP4). KAIVIKG, opoAoyiké kal akTivoAoyika dedopéva ATav diabéoiya Kai
avaAuBnkav yia Toug 21 atod Toug 41 BeTikoug avt-MOG IgG1, atrd 1o ouvoAo

TwWV 426 acBevwWV TTOU TTAPATTEUPONKAV OTIG CUVEPYOLOMEVES KAIVIKEG.

EpyaoTtnpiakd dedopéva aocBevwy pe avti-MOG
AVTICWMATA

Katd tnv d1apKela Twv QACEWY UTTOTPOTTAG Kal UPEDNS TNG VOOOU, UTTpgav
aAMayéc otoug TiTAoug avt-MOG 11 aoBevwv. 210 ypdenua 2 @aivetal n
ouoxETIon METAEU Twv TiITAwv avTI-MOG kal TG coBapdtnTag g vooou yia
10/11 pepovwuévoug aobeveig, evw aivetal 0TI 4 aoBeveig Eyivav avt-MOG
opOoapVNTIKOi KATd TNV @Acn Ueeong TG vooou (aoBeveig vo. 3,13,18 ka1 21). O1
3 a11d TOUug 4 aUTOUG AOBEVEIG TTOU PHETATPATTNKOV OE OPOAPVNTIKOUG, ATAV UTTO
avoOoOoKATAOTAATIKN) Beparreia. Movo oTtov aocBevr pe ap.15 (e didyvwon
eYKEPAAITIOAG) o TiTAOG Twv avTI-MOG augrnbnke katd Tnv didpkeia TG UPEONG,
XWpig Bepartreia. Av Kal utripxav uynAoi Kai XaunAoi TitAol geTagu Twv acBevwv
0€ KABE KAIVIKF) KATAoTOOT, 0 HEOOG TITAOG 0€ UTTOTPOTTH ATAV 1/84+1/82, evw O€

Ogpeon Atav 1/33+£1/30.

EmimrAéov, eAéyxBnkav yia avi-MOG avriowpara, 8 ociyuata ENY
opoBeTikwv aoBevwyv. Moévo 10 ENY TOoU 0oBevoug 15 cixe avi-MOG
avTiowpata (he didyvwaon @AoIWOOUG eYKEPOAITIONG, ATTOUCIO OAIYOKAWVIKWV
Cwvwv). ONiyokAwvikéG IgG Cwveg oto ENY avixveuBnkav oe 5/16 aobeveig, 4
a1rd TOUG oTToioug gixav eykePaAIkEG BAGBeS. Kavévag atrd auToug pe TEAIKA

d1dyvwaon ON, dev gixe avixveUolueg OAYOKAWVIKES CUVEG.
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Fpapnua 2. Xuoyénion twv avri-MOG T1iTAwv e 1IC KAIVIKES SIAKUNAVOEIS
(urotpomrny kai Ugeon) Twv aclesvwyv. SUuléxbnkav 11 opoi, Betikwv avri-MOG
aoBevwy, g€ UETAYEVETTEPO OTAGIO, EVW OTNV UQEon eAEyxOnke o TiTAo¢ Twv IgG1 avri-
MOG. To ypdonua ocixvelr Tnv aAdayn tou 1iTAou yia kGOBs acBevn peraél Twv dUo
KAIVIKWV KaTaoTdoewv’7°,

YToTpoTrég KAl AVTATTOKPIOTN OTHV BepaTtreia

2UVOAIKG 9/21 aoBeveic TTapouaiacav UTTOTPOTTH TOUAAXIOTOV Mia @opd
Kard tnv dldpkeia 93,6 pnvwy, TTou €ival 0 HEoOG 6pog TTapakoAoubnong, UE
0.73+0.82 utroTpoTrég €TNOiIWG. MeTagu Twv 9 acBevwyv TToU UTTOTPOTTIdOAV, 6
gixav ON kata tnv évapgn (ammoé toug ouvoAika 10 aoBeveic ue ON), 1o 1/4 €ixe
MUeAiTIda, To 1/2 cixe eyke@aAinda kai 1/3 gixe drutrn MS. Katd tnv didpkeia Tng
€€apang Tng vooou, oxedov 0ol ol acBeveig (18/19) BepatrelTnKav Pe OTEPOEIDNA
Kal avTatrokpiBnkav BeTikG otnv BepaTreia. 16 aobeveic (16/21) EAapav BepaTtreia
ouvTipNonG , evw 5 acBeveig dev EAaBav avoooBepartreia cuvTpnong.

2UVOAIKA, TO MECO TTOOOO0TO UTTOTPOTTAG OTnv opdda Tou Oev €Aafe
Beparreia (cupTTEpIAaUBavopévou Twy acBevwy TTou dev €AaBav BeparTreia yia
>6 unveg), Nrav 1.1+1.8/ xpdvo (yia 13/21 acBeveic), evwy otnv oudda tTou £Aafe
BepaTtreia ye AVOOOKATACTOATIKA YIa TTEPICOOTEPO atrd 6 pAveg Arav 0.52+0.7/

xpovo (yia 13/21 aoBeveig). O aoBevAg pe ap.20 TTou eixe AAREI €I0IKES yIa TNV
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MS Beparreieg, cixe TepIocdTEPEG aTTd 10 UTTOTPOTTEG KATA TNV OIAPKEIA TNG
Bepatreiag, oe 10 xpovia kKal 0 acBevrnG Pe ap.16 €ixe UTTOTPOTTH PETA TNV AQWN

IVTEPPEPOVNG-b (IFN-b).
20yKkpion Tou IgG1-CBA pe Ta dAAa duo emikpaty CBA

2uykpivape Tnv ammoteAeopatikotnTa Tou IgG1-CBA pe autr Twv 800 GAAwV
onuo@IAwv avti-MOG CBA (tou live IgG-CBA kai Tou gutropikou CBA). 2tnv
apxn, ouykpivape Ta dUo «in house» CBA, pe (wvTtavd KOTTapa, UIoBETWVTAG TIG
OuVIOTWHEVES apalwaelg opou (1/20 yia 1o IgG1-CBA kai 1/160 yia 10 oAIké-1gG
CBA). EAéyEape Tnv €1@IkOTATA TOU IgG avti-MOG CBA, xpnOIMOTTOIWVTOG WG
deuTtepo avriowpa anti-human 1gG (H+L) [IgG (H+L)-CBA], cuppwva pe
TaAaidTEPEG PEAETEG!T. 10 amd Toug 142 (7%) opoug aTrd UYIEIG UAPTUPEG,
Bpébnkav BeTikoi o€ apaiwon 1/80, €k Twv oTToiwWV 4 TTapéucivav BETIKOI aTnv
oplaknA apaiwaon (cutoff) 1/160. Autr) n TTapathpnon Kai n meavoTnta 671 To anti-
human IgG (H+L) ptropei va oAAnNAemdpd kKol pe AGAAOUG  UTTOTUTTOUG
avoooo@aipivng, Adyw NG KoIvAg L-aAucidag JeTagu OAwWV Twv KATRYOPIWY TwWV
QvVOC 0T @AIPIVWV,CUNTTEPIAAUBAVOUEVWY Kal TwV AlyoTEPO €10IKWY IgMs'33, pag
wbnoe oT1o va egetaooupe Trepaitépw Toug 10 autoug pdapTupeg, padi pe
emmAéov 70 deiypara (amd ta 142 deiypara control), XpNOIMOTIOIWLWVTAS WG
delTEPO avTiowpa To €101K6 anti-human IgG (Fc-specific) '€,

Me autd To avTl-avTiowua pévo €va Ociypa atrd TOUG UYIEIC HAPTUPES
Bpédnke BeTIKOG o€ apaiwoelg 1/80 kai 1/160 kai kavévag atrd TIg emTTAéov 70
TeEPITTWOEIG. ETTopévwg, uioBetioaue 10  anti-human IgG (Fc-specific) wg
deuTepo avTiowpa yia Ta IgGs oto avi-MOG CBA. 21nv ouvéxela, auTtoi o1 UYIEIG
MapTUpEG (dNAadry o 10 pali pe Toug 70 TTou eAéyxBnkav yia IgG-Fc),
eAéyxOnkav pe 10 IgG1-CBA o€ dokipyaoTikh apaiwon 1/20 kal kavéva deiyua
0ev BpEONKE BETIKO.
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MMivakag 8. Zuykevripwrikd armroreAéouara aocOsvwy kai pe 1a 1pia CBA. Ao Toug
426 aobeveic Twv 8 ouvepyadduevwy KAivikwv, 21 acBeveic BpéBnkav Betikoi ue 1o 1gG1-
CBA, 15 aobeveic ue 10 IgG-CBA kai 18 acBeveic ue 1o ummopiké CBA™70,

Aol | o | BTGNS | emitos | semioe
1 ON OETIKO APNHTIKO GETIKO
2 « GETIKO OETIKO OETIKO
3 « OETIKO GETIKO GETIKO
4 « OETIKO OETIKO OETIKO
5 « OETIKO OETIKO GETIKO
6 « OETIKO OETIKO OETIKO
7 « OETIKO GETIKO OETIKO
8 « GETIKO OETIKO OETIKO
9 MYEAITIAA GETIKO GETIKO OETIKO
10 « GETIKO OETIKO OETIKO
11 « OETIKO APNHTIKO GETIKO
12 NMO OETIKO APNHTIKO APNHTIKO
13 « OETIKO GETIKO GETIKO
14 « OETIKO APNHTIKO APNHTIKO
15 ErKEQAAITIAA OETIKO APNHTIKO OETIKO
16 « OETIKO OETIKO OETIKO
17 ErKE®AANOMYEAITIAA GETIKO GETIKO OETIKO
18 « GETIKO APNHTIKO OETIKO
19 « OETIKO OETIKO APNHTIKO
20 SKM/MYEAITIAA OETIKO OETIKO OETIKO
21 2K GETIKO GETIKO OETIKO

EmimAéov, eCetdoape 40 avti-AQP4 BeTikoUug opoug kal e Ta duo CBA,
dnAadn 10 IgG-Fc CBA ka1 10 IgG1-CBA, o¢ apaiwoeig 1/160 kai 1/20
avrioToixa. OAol o1 opoi Bpédnkav apvnTikoi kai pe Ta duo CBA. ETiong,
eAéyCape 25 amd Toug TTapaTmdvw apvnTikoug papTupeg (10 atmd Toug uyiIng
MapTUpEG Kal 15 atrd Toug BeTikoug avTi-AQP4 opoug) pe 1o eutropikd CBA kai

OAa Ta deiypaTa nTav apvnTikd.
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TéNog, eCetGoape Kai TOuG 426 o0poUG TIOU TTapPATTEUPONKaAV  OTIG
ouvepyalopeveg KAIVIkEG pe To IgG-Fc CBA kai 144 atmdé autd Pe TO EUTTOPIKO
CBA. OAol o1 opoi TTou Atav apvnTikoi pe 1o 1IgG1-CBA, nTav e1miong apvnTikoi
Kal ye Ta dUo IgG-CBA. AvtiBeta, petalu Twv 21 aoBevwv TTou ATAV BETIKOI OTO
IgG1-CBA, 6 Atav apvnTikoi e 1o IgG(Fc)-CBA (pe TiTAOUG XaunAdTEPOUG TOU
opiou BeTIKOTNTAG, peTAlU 1/40 kai 1/80) kail 3 ATav APVNTIKOI PHE TO EUTTOPIKO
CBA, 2 a6 Toug otroioug ATav PETAEU Twy 6 apvnTikwy atoé 1o IgG(Fc)-CBA.
Eival evdiagépov 611 kal o1 U0 «dITTAG apvnTIKoi» aoBeveig gixav TutTikr AQP4-

opoapvnTik NMO kai e 1oTopikd ON 600 Kal e EKTETAPEVES BAGRBEG HUEAITIOOGC.
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2TO TTPWTO WEPOG TNG MEAETNG AUTHG, TTPOCTTIABACANE VO avaTITUEOUNE Eva
TTOAU €181K6 CBA yia Tnv avixveuon Twv avTicwudtwy évavT Tou a3-nAChR kai
ouykekpIPéva yia Tnv vooo AAG kai eTTITTAEOV BACIOPEVOI OTNV TEXVIKI QUTH
avixveuoaue avtiowpata évavTt Tou a4-nAChR og aobeveic TTou avikouv oTo

¢bdoua AES.

H avixveuon autoavticwpdtwy katd Twv nAChRs 1Tou TTepIExouv Tnv a3-
utropovada (a3-nAChR/ yayyAiovikoi NAChRSs) yia Tnv opoAoyikr didyvwon g
AAG ouvnBwg ektehouvtav pe Tnv TEXVIKA RIPA 1TOU avatrtixbnke atmmd Toug
Vernino kai ouv.87, ol otroiol avak&dAuyav TNV TTapoucia avTiIowHUATwy £VavTi ToU
a3-nAChR o¢ aoBeveig pe AAG, xpnolpotroiwvtag diahutotroinuévo a3-nAChR
(amrd ekxuAiopata KuTTdpwy TTou Qépouv a3-nAChR) mrposTTwacuévo pe [125-
empBamidivn. H avaluon aut €@epe  emmavdoTacn otnv  didyvwaon  Kal
KOT'ETTEKTOON OTNV AVTIUETWTTION TNG AAGS488. ETriTTAéov, dia akoun opdda®
QvETTTUEE €va oUOTNUA avoookaTakpAuvions Aoucigepdong (LIPS) yia v
avixveuon avTiIowPATWY, JEPOVWHEVA EiTe yia TV a3 A Tnv 4 utTopovada Twv

yayyAiovikwyv nAChR99,

Av kal n RIPA kai deutepeudviwg n LIPS eival onuavTikd epyaAeia otnv
didyvwon 1ng AAG, woTdo0 UTTAPYXOUV CNPAVTIKOI TTEPIOPIC YOI TTOU TTPETTEI vV
avaepBouv: 1) Trepitrou 010 50% TWV €EETACOPEVWV PE XOUNAN CUYKEVTPWON
AvTIOWHATWY, QaiveTal Ta TEAeuTaia va eival pn €18IKA Kal va UTTApXouv o€
OIGQOPEG  VveUPOAOYIKEG aoBévelecds 172 2) kai oTmig OUO TEXVIKEG, TTOU
XPNOIUOTTOIEITAI OTTOPPUTTAVTIKG Yyia Tnv OloAuToTToinon TOU UTTOB0XEa N
UTTOMOVABWY auToU, BV UTTOPEI va yivel SIAKPION PETALU TWV AVTICWHATWY TTOU
TpoodévovTal oToug NAChRSs TnG KUTTOPIKAG eTIpaveiag (dnAadn Twv duvnTika
TTaBoydvwy) Kal 0€ QuTA TTOU TTPOCdEVOVTal OE PN TTPOCRACINEG BECEIC TwV
NAChRs, 3) n RIPA ptTopei va Tpayuatotroindei uévo o€ epyaaTripia KaTdAAnAa
yla xpAon padievépyelac kai 4) TEAog, n LIPS diadikaoia xpnoigotrolei
MEMOVWEVES uTTopovAadeg Tou NAChR, TTou TOavoTata oTeEPOUVTAl APKETWV
AVETTOPWYV ETTITOTTWV.

Tnv TeAeuTtaia dekaeTia £xel atrodeixOei 0TI Ta CBA civai e1di1KOTEPa aTTO AGAAES
TEXVIKEG YIO TNV QViIXVEUCN QUTOAVTIOWHATWY KAIVIKAG onuaciag'es170.173 31

CBA pe Cwvtavd KUTTApPQ, TA QVTICWHATO TTOU QVIXVEUOVTAI, TTPOCdEvVovTal
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OTOUG EEWKUTTAPIKOUG ETTITOTTOUG TWV AVTIYOVWY, 0€ QUOIKA dlaudppwarn, auTd
onAadn Tou eival duvnTikd TTaBoyova. ECaipwvTtag Tnv avixveuon Twv un
TaBoyévwy  avTiowpdaTwy, 10 CBA atodeikvieTal o €10IKO  yia TNV
gepyaoTtnpiakr dlIdyvwaorn OUYKEKpPINEVWY aoBevelwy. ETriTAéov, oTo live CBA, n
oloudppwon Twyv emTOTTWY dlatnpeital ABiIKTn, o€ avtiBeon pe 1o CBA
MOVIMOTTOINKEVWY KUTTAPWY Kal GAAEG OOKIPOOoieg, BeATIwvovTag €101 TNV
eIBIKOTNTA TNG dladikaoiag. Etropévwg, 10 live CBA, Bewpeital «TpdTUTTN»
doKIyacoia yia TNV avixveuon TTOAAWV auTOaVTICWHATWY EVavTl avTIyOVwY TG
KUTTOPIKAG ~ ETTIQAVEIAG TTOU  €UTTAEKOVTAl  O€  auTtodvood  VEUPOAOYIKA
vooruatal74.175,

Méxpr Tpdéo@arta, n avdamTuén euaicbntwv kai agiomotwyv CBA vyia
QuTOAVTICWHATA £vavTl TWV veupwVIKWY NAChRs Atav TOAU dU0KOAN Kabwg n
ETMIQAVEIOKN €K@POON TwWV UTTOdOXEWV auTwy, ATavV PIKPR176177 QoTdoo, ol
TpwrTeiveg ouvodoi RIC3 kat NACHO aAAd kai n TTapouaia vIKOTivng @aiveTal OTI
QAUEAVoOUV TNV EKPPOCT OPICPEVWY UTTOTUTTWY NAChRs'76.178.179 To idio 10X UEl
Kal yia Tov Tpoadétn DFMO otnv ékppaon Twv a4-nAChR'88. Y1nv Trapouca
d1atpIPn, e¢etdoape Tnv emmidpaon Twv TpIwV TTapayéviwy (RIC3, NACHO kai
VIKOTiVvRG) oTnv ékepacn Tou a3-nAChR og empoAucpéva kuttapa HEK293.
EmmAéov, diatmioTwoape 6Tl yia TNV KAAUTEPN €KQPaAcn TOUG, €ival ONUAVTIKO Ol
UTTOBOXEIG va gival «EAeUBepoI» atrd aAAnAouxicg-eTIkETEG, OTTwWG myc-flag Kkai
GFP, kaBwg o1 aAAnAouxieg auTéG PEIOVOUV ThV €K@PACN Kal TNV €KBeon Twv
UTTOBOXEWV OTNV ETTIPAVEIA TOU KUTTApou. KataAAgaue 611 o ouvduaouog TG
XPAONG TWV TIPWTEIVWV-OUVOOWY, TNG VIKOTIVIG OAAG Kal n  agaipeon
OAANAOUXIWV-ETIKETAG, €iXe WG ATTOTEAECUA TNV AVATTTUEN TTIO guaioBnTou live
CBA. Oupoia, eetaocaue Tnv emidpaon Twv Trapayoviwv RIC3, NACHO,
vikoTivng kai DFMO oTnv ék@paon Twv a4-nAChRs.

To kupioTEPO TTAEOVEKTAMA Tou a3-nAChR CBA Trou avamtuéaue €ival n
€IBIKOTNTA TOU OTNV €pyacTnpiakr OI1dyvwaon OUYKEKPIPEVNG vooou. OTrwg
TEPIYPAPNKE TTAPATTAVW, ME TIG TTAPOUCES DOKIUACIEG TTOU XPNOIKOTTOIoUVTal
oAuepa, Trepimmou 170 50% Twv aoBevwv pe xaunAd emimeda a3-nAChR
QVTICWHATWY, TTapouciddouv dia TroikiAia diatapaxwv ekTog ammd Tnv AAG,
oupTreplAapBavouévwy Twv POTS80 veupoTrdBeiag MIKPWY Kal JEYGAWY IVWV,

eyke@aAimdag, LEMS kai rTapaveoTTAaC aTIKWV dIOTAPAXWY TTOU OXETICOVTAI PE
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10 Hu avtiyévo, ayvwoTtng KAIVIKAG onuaciagd48s87  Emouévwg, n onuacia
XaunAou emmirédou avTicwpaTtwy otnv RIPA gival uttd augioBnTnon.

Eival evdiagépov 611 To CBA T1T0U avatTugape gival €10I1KO yia TNV avixveuon
avTiowpaTwy oTnv AAG. Zuykekpipéva, kal ol 15 aaBeveic ye AAG nrTav BeTiKoi
1600 oTnVv RIPA 600 kai oto CBA. Av Kal n TTAEloyn@ia Twv aoBevwv auTwy
gixav PETPIOUG TTPOG UYWNAOUG TiTAOUG avTIcWPATWY oTnv RIPA (dnA. BewpouvTtal
e101koi yia Tnv AAG), évag aoBevig eixe oplakd TitAo (0.05nM) kai ATav BeTIKOG
oto CBA. ZnuavTikoé ival 6T 0 aoBevhg auTog €iXe TTEPIOPIOUEVA CUUTITWHOTA
NG AAG, mBavov Adyw Twv XaunAwv TiTAwv avTiowpdaTwy a3-nAChR (téco
otnv RIPA éco kai oto CBA), diatioTwon n otroia cupgwvei ue Toug Vernino
Kal guv.8!, o1 otroiol avagépouv OTI aoBeveic pe ATTIA cUPTITWHATA AAG, £Xouv
KAl METPIOUG TITAOUG avTICWMPATWYV. MNepaitépw PEAETEG Ba TTPETTEI va KaBopioouv
TO OpI0 TiTAOU TOU a3-CBA 110U Ba TTPETTElI VO agloAoyeiTal. Z€ avTiBean, kai ol 4
aoBeveic xwpic AAG kal pe xaunAa emimeda RIPA (0.05-0.13nM) Atav CBA
apVNTIKOI.

H kupiapxn utrotagn 1gG Twv a3-nAChRs avTiowpaTwy Twv CBA-BETIKWV
aoBevwy, civar n IgG1. Ta IgM avticwpata Bpiokoviav o€ pelown@ia Kai
avixveubnkav o€ €vav povo acbevr). Emiong, meipduora pe RIPA e
uwnASTITAOUG 0poUg Kal avTi-Fc-IgG yia TNV KATakpAPVION TwV avTICWHATWY,
€0€1Ee OTI N TTAEIOYPNEIa TWV AVTICWPATWY AVAKOUV OTNnV KaTtnyopia Twv IgGs.
EmmAéov, cival onuavTiké 611 Kavévag atmd Toug 2680 opoUg-pAPTUPES TTOU
avkav o€ aoBeveig pe emPBeRaiwpévn A HE uTTOYia veupodvoong acBévelag dev
Bpébnke BeTikdG oTo a3-CBA. Zt1a &ciypata autd, cuptreplAauBdvovrtav 52
aoBeveig pe avt-VGCC A avti-Hu, 6 atmd Toug otroioug Bpédnkav a3-nAChR-
RIPA BeTikoi aAAG apvnTikoi ato CBA.

OA\ol o1 opoi Tou mivaka 3, eAéyxdnkav pe CBA 1600 yia Tov a34- 600 Kal
yia tov a3B2-nAChR. OAol o1 opoi poodébnkav kai otoug duo nAChRs,
uTTOONAWVOVTAG OTI  €iXav avTICWHOTa yia Tnv a3  uttodovada. Auto
UTTOOTNPICETAl TTEPAITEPW OTTO TO YEYOVOG OTI Kavévag aTTO TOUG OpPoUg dev
TPoodebnke oTov a4B32-nAChR, etTopévwg oTroladATTOTE TTPOCdECN oTOV 332
utTodoXéa, o@eileTal oTnv a3 uttopovada. QoTooo, UTTAPEE TTOAU OnNUAVTIKA
dlapopd oTnv avoAloyia TiTAou peTatu Twv a3B4- kal a3pB2-nAChRs avépeoa

oToug didgpopoug opoug, atrd 0.8 €wg 5 (u€oog 6pog 1.9). H uwnAri avaloyia
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TwV TiTAwv a3B4/a3B2 oto CBA (6/15 opoi pe avahoyia 22), 6a propoloe va

atrodwBei o€ didpopoug TTBavoug Adyoud:

1. Mepikoi opoi ptTOpEl va TTEPIEXOUV avTIoWHATa €vavTl TG B
uTTOMOVAdAG, I181aiTEPa avTI-B4.

2. ApkKeTd, KUpiwg avTiowpaTta Evavtl TNG a3, YTTopEi va TTpoodebouv
o€ ETNTOTTOUG TTOU PpiokovTal o€ evOIGUECO OnueEia MPETAEU Twv
UTTOMOVABWV.

3. O1 800 OIOQPOPETIKEG B-UTTOPOVADEG, MTTOPEI va dnuioupyouv
OIOQPOPETIKEG AANQYES OTNV DIAPOPPWOT TWV a3 ETITOTTWV.

4. MBavdv, n uwnAdTepn ékppacn Twv a3PB4 uttodoxéwyv aTTd TOug
a3B2178, Ba ptTopoUce va €xel eTTnpedoel Toug TiTA\oug oto CBA. Av Kal
avTiowuaTa évavtl TnG P4 utropovadag utrdpyxouve®182 o) Nakane kai
ouv.99, £€deiCav OT gival AiyoTepa 0o OX£ON ME TO QVTICWHATA EVAVTI TNG
a3, KATI TO OTT0i0 dev UTTOPEI VA OIKAIOAOYNOEI TNV UEYAAN €TEPOYEVEIQ
METOEU Twv TiTAWV a3B4/a3B2 Twv CBA. Otroiadntrote diagopd oTnv
aTTOTEAECPATIKOTNTA TNG EKPPacng Twv dUo nAChRs, avapéveral va €XEl
TTapopola eTTiIOpacn aTnv dETPEUaN OAWY TWV OPUV.

MNa Toug TTapatTdvw AGyoug, TTPOTEIVOUNE OTI Ol DIAPOPESG OTIG EVOIAUETES
@AoEIS Twv UTTopovAadwy Kai/fp ol dlapopEég oTnVv  dlauopewon Twv a3
UTTOMOVAdWY avAueoa oToug dUo UTTOOO0XEIG, €ival ol TTIo TTBavoi Adyol yia Toug
d1a@opeTIKOUG TiTAOUG Twv CBA Twv dU0 UTTOdOXEWV.

2UMTTEPOACHATIKA, Ta euprpaTta pag uttodnAwvouv 61 To véo CBA yia Tnv
avixveuon Twv avTiowdaTtwy évatl Tou a3-nAChR, eival Touldyiotov e€icou
euaioBntn dladikaoia pe v RIPA kai og avtiBeon pe v RIPA cival €10IKA
TeXVIKA yia TNV AAG vooo. EmimmAéov, o€ avtiBean pe Tnv RIPA, n otroia ptropei
Va TTPAYHATOTTOIEITAI HOVO O€ £pYOOTAPIa KATAAANAQ yIa Xprion padIEvEPYEIQG,
10 CBA, akoAouBwvTag TIC TTPOTEIVOUEVEG OUVOAKES yia UWnArn €K@Pacn Tou
UTTO0O0XEQ, WTTOPEI va TTpaypaToTroindei o€ TTOAAG €pyaoTripia TTAYKOO HiwG.
N\Oyw Tou TTEPIOPIoHEVOU apIBuoU aoBevwv ue AAG véoo, KpiveTal atTapaitnTn
N TEPAITEPW MEAETN PEYAAUTEPOU QPIBUOU aoBevwy Pe OKOTTO TNV agloAdynon
TNG aKpIBoUG €10IKOTATAG Kal EuaioOnoiag TNG avaAuong QUTAG YIa TOV KOAUTEPO

mpocdiopioud TNG AAG wg KAIVIKAG OVTOTATOG.
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210 OeUTEPO OKEAOG TNG MEAETNG QUTAG, OOXOANBAKAWE PE T AVTIOCWHATA
évavTi Twv a4-nAChRs kai Tov péAo Toug oto AES. Eival yvwaTo 611 avTiowpuarta
évavtl ouvanTikwy uttodoxéwv (1. NMDA, AMPA, GABA, yAukivng),
BewpouvTal n KUPIa QITia PIAG EUPEIAG OEIPAG VEUPOAOYIKWY dIaTapaxwV HE
uttogeia évapgn (<3 PAVeEG) Kal BACIKA CUPTITWHATA TNV €MANYIA, WUXIKH KAl
avoikf ouvdpour}, ouvleEToVTag éva QACHO EKONAWOEWV XOPAKTNPIOTIKO TNG
autodvoong eyKEQaAAITIdAG Kal ouvapwyv ocuvdpouwy (AES)2. Qotdéco, TToAAoI
AES aoBgveig givar opoapvnTikoi yia Ta yVWOTA AVTIOWPATA, KOBIOTWVTAG
avaykdaia TNV TauToTToinoN VEWV aVTICWUATWY YIa TNV £yKaipn dIAyvwaon, CWOoTrH)
Beparreia kal Tpdyvwon. ETMAECape va e0TIGOOUUE TNV €pEUVa PJag OTOUG a432-
NAChRs, kaBwc¢ eival utrodoxeic oe agBovia oto KNZ, traiovrag Kpioiuoug
pOAoug atnv Aeitoupyia Tou eyKEQAAOU Kal auTO Ta KABIOTA GnUAavTIKA uTToWn@Ia

auTtoavTiyéva atnv eykealotrdbela kai oto AES.

KUpiog o1éx0¢ TNG MEAETNG AUTAG TAv va avatTuéouue éva euaiobnto CBA
ME CwvTava KUTTOPA WOTE VA avixveUovTal avTiowpaTa €vavti Tou a432-nAChR,
o€ «oppavéey TrepImTwoelg AES. Mapouaidloupe 3 aoBeveic ol otroiol BpEOnkav
BeTIkoi yia avTiowpaTta évavtl Tou a4B2-nAChR, pe 1o BeATiwpévo CBA TTOU
avaTrTugape, HETA atrd €Aeyxo 1752 acBevwyv, «UTTOTITWV» yia AES.

Otmrwg éxel ndn avagepbei, n ékppaon Twv veupwvikwv nNAChRs atd
KUTTOpa BnNAQOTIKWY PETA aTTd eTTOYOUEVN €TTINOAUVON €ival ouvhABWS XapnAnA,
TTapeUTTOdIfOVTaG TA ATTAITOUMEVA  ETTITTEDA  €KPPAONG TWV UEUBPAVIKWV
uttodoxéwv. Baoidpevol otnv augénon tng ékepaong Tou a3B2-nAChR kal oTnv
avamTuén Tou euaiocbntou CBA yia tnv avixveuon Ttwv avt-a3 nAChR
AvTICWHATWY, BeATiILoape TNV ékppacn Tou a4-nAChR pe TN ouvduaouévn
xpnon twv mpwreivwv-cuvodwv RIC3 kai NACHO kal TnG vIKoTivngG 1 Tou
DFMO. H vikoTivr], w¢ QuUOIKOS TTpoadéTng Twv NAChRs, augdvel Tnv ékgpacn
Touc®. Mia Tpdo@artn Onuooicuon £0eike om0 Tpoodétng DFMO
(difluoromethylornithine) evioxuel Ta emmimeda ék@paong Twv a7- kal a4p2-
NAChRs, avactéAAovTag Tn oUvBeon TTOAUQUIVNG TTOU TTPOKOAEITAI KAVOVIKG
atd TNV akeTuAoTpavao@epdon otreppivng (SAT1) Kal avaoTéAAEl TNV EKQpacn
NG 0432198, H ammokapBofuldan Tng opviBivng (ODC) kal ol TToAuapiveg TTaifouv
oucIaoTIKO POAO OTNV KUTTOPIKA avTiypa®r Kal dla@opoTroinon evidg Tou

gyke@ahou kai eTTITAé0V, ol TToOAuauiveg puBuifouv Tnv Aeitoupyia Twv NAChR169,
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MapatnpAcaue 61 n TTpocObnkn 16co 1mM vikotivng, 6co kai 5SmM DFMO
TTpokaAoUV Tnv idla auénon ékppaong (eikova 14). MeTd atrd SoKIPEG dlIapOpwV
OUVOUOO WYV HOPIaKWV-ouvodwv Kal vikoTivng ff DFMO, KaTaArlyoupe TTwg Kal
yla Tnv ékppacn Twv 04B2-nAChRs e€ival onuavTtiki n Ouvékepacn Twv
uttopovadwy pe RIC3 kal NACHO aAAd kai n rpooBnkn 1mM vikoTtivng 4 5mM
DFMO, 24 wpeg petd Tnv empudAuvorn.

XpnoipotrolwvTtag Tnv uEBodo Tou live CBA, eAéyEaue yia avti-a432 nAChR
avTiowuarta, 1752 deiyuara acBevwv pe «uttowia» AES. Apxikd avixveloaue
avTi-0432 nAChRs avriowuata o€ acbevr) pe eyke@aAimida Rasmussen, o
oT1T0i0G ATAV aPVNTIKOG yia avTl-a3B2 kal avTi-a7 nAChRs avticwpaTa. H TTpwTn
MEAETN TTOU TTOKAAUWE TNV TTAPOUCIa AVTICWHATWY £vavTl VEUPWVIKWY NAChR
o€ aoBeveic e eyke@aAitida Rasmussen, ntav 1o 2005 ammd Toug Watson kai
ouv.58, o1 oTroiol £€éTacav opoUg atrd evvéa aoBeveic Ye NAEKTpopUaTIoAoyia,
TEXVIKEG QTTEIKOVIONG aoBeaTiou Kal TTPOCGdIoPIoHOUC dETPEUONG TTPOCOETN. ATTO
TNV MEAETN AUTH 2 a0BeVEig eixav auToavTiIowuaTta Katnyopiag IgG, 1dikd yia Tov
a7-nAChR. EtriitAéov, avagépaue Tnv TTapoucia avTti-a432 nAChRs kai o€ U0
akOPa aoBevEig, 0 évag JE AUTOAVOON PNVIYYOEYKEQAAOUUEAITIOO Kal 0 GANOG e

mOav autodvoon £yKEPOAAITIOA.

2upTTEPaCUATIKA, avatTugape euaiobnto CBA pe CwvTtavd KUTTapa, yia TNV
avixveuon Twv avTi-a42 nAChRs avTiowudtwy. H yeAéTn autn gival n TTpwTn
TToU atmodeIkvUEl TNV Trapoucia avTiowudaTtwy évavtl Tou a4p2-nAChR og
aoBeveig TTou avikouv o010 @dopa AES kai divel To évauopa yia TTEPAITEPW
MEAETN peEYaAUTEPWY OPAdWY a0BEVWV PE «uTToWwia» A emReRaiwuévo AES pe
OTOXO TNV AgI0AGYNON KAl TOV XAPAKTAPIOKO TOU KAIVIKOU @aIvOoTUTTOU. ETTITTAéOV
Ba cival onuavTiké va eTAANBeUTEl 0 POAOC TWV AVTICWHATWY AUTWV OTNV
TaBoyéveon Tou AES. TéAog, uével va Tmrpoodiopiotei €dav n a4-nAChR
EYKEQOAAITIOO UTTAPYXEl WG OTTAVIA KAIVIKI) OVTOTNTA YIA «OPPAVES» TTEPITITWOEIG

TTOU avAkouv aTo gacua AES.

2710 TeAeuTaio NEPOG TNG MEAETNG auTNG, eAéyEapue Ta IgG1 avTi-MOG og pia
MEYAAN opdada acBbevwyv, TOUG OTToiouG uTToTITeEUovTav ol KAIVIKoi yia «MOG-
ouvdpopo» (katd tnv Trepiodo 2016-2018) kal avaAuocape Ta KAIVIKG Kal

OKTIVOAOYIKG dedopéva atrd 21 opoBETIKOUG a0BEVEIG (TTOU EVTOTTIOTAKAV PETAEU
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Twv 426 a0Bevwyv TTOU TTAPATTENPONKAV atmd ouvepyalOUEVEG KAIVIKEG) TTOU
aviAKouv o€ €va eupU QACHA ATTOPUEAIVWTIKWY dlatapaxwy. ETTITAéov, ye Tnv
ouyKpIoN TWV TPIWV dnuo@IAwyv CBA153.160.183  pdvnke n avwtepdtnTa Tou IgG1-
CBA.

2 € TTPONyoUHEVEG HEAETEG TTOU XpnolpoTtTolouvTav To CBA yia Tnv avixveuon
Twv oAIKWV IgG avtiocwpdtwv!”!, @davnke n UTTaPEN UWPNAWY TITAWV yia avTi-
MOG, kupiwg oe aoBeveig pe ADEM, og opiopévoug opoapvntikoug NMO, o€
aoBeveic ye ON, LETM A KAIVIKO pepovwpévo ouvdpopo. QoTéoo, TETOIA
avTiowpaTta Bpédnkav Kal e apkeTd deiypata hapTipwv!?!. Mpogavwe autod
o@eINOTAV OoTRV TTIBAVATNTA TO OEUTEPOYEVEG AVTIOCWHA TTOU XPNOIUOTTOIOUVTAV
(anti-human IgG H+L), va dnuioupyei diacTaupouuevn avTidpaon Kai ue AAAoUG
UTTOTUTTOUG VOO 00 QaIpivNG, CUPTTEPIAANBAVOPEVOU Kal TwV AlYOTEPWYV EIBIKWV
IgM33, T'ia Tov Adyo auTd, ATav atTapaitnTo éva VEo, BeATIWPEVO Kal £101k6 CBA.

O1 BeAtiwoeigc ato MOG-CBA al¢noav tnv €1dIKO6TNTA TNG avAAuong Kai
OUVETTWG TNV XPNoIuétTNTa TNG yIa Tnv didyvwaon. ET Tou TTapdvTog, Tpia ival
Ta emKpatéotepa CBA 1ToU XpnoiyoTroiouvTal: 1. avixveuon oAikwv IgG MOG-
avTiIowudTwy Ye CBA {wvtavwy KUTTApwv180, 2. éva eutropikd KIT GTO OTTOIO Ta
KUTTOpa  €ival  povigotroinuéva  Kal — avixvevovtal  emmiong 1gG MOG
avTiowpata’ds 184 kar 3. CBA pe {wvtavd KUTTapa OTTou avixveUovTal ETTIAEKTIKA
povo Ta IgG1 avi-MOG™53.183 AlgBveic peNETEG PE XPAON TWV PBEATIWUEVWY
avaAUoewyv163.164.184 - qviyveuoav avtiowuarta évavtl 1ng MOG kupiwg o€
a0Beveig e OTITIKA VEUPITIOO Kol aKOAOUBWG o0€ aoBeveig pe PueAimda Kal
gEu@Avion TUTTOU-ADEM'4. Me Bdon autd Ta €uprfjgota, TTPOTABNKav
OUYKEKPIPEVA KPITAPIA'SS, cuoTAoEIg yia DOKIUEGTS Kal TUYKEKPIPEVA KAIVIKG Kal
OKTIVOAOYIKG XOPOKTNPIOTIKG 88,

O1 21 opoBetikoi avT-MOG aoBeveic BpéBnkav va avrikouv o€ &va gupu
@daoua diarapayxwy. Zxedov ol hiooi atrd autoug (11/21), diayvwoTtnkav pye ON
N MUEATIda, e pOvo 3/21 acBeveig va TTANpoUV Ta KPITHAPIa yid OpoapvNnTIKA
AQP4-NMOsd'?5. Autf n TTapaTiPNon CUPQWVEI JE TTPONYOUUEVEG WEAETEG,
utTodNAWVOVTAG £TOI OTI OI ACBEVEIC TTOU AVIKOUV OTO PACHA TG OPOOPVNTIKAG
NMOsd, dev gival 0 o KOIVOG KAIVIKOG @aivoTuttog TnG MOGAD63.164. Tpeig
a0Beveic TTOU UTTEQEPAV ATTO EYKEQAAITIOO Kal ATAV OpoapvnTIKOI yia GAAa
YAOIOKA 1] VEUPWVIKA avTiyova i HOAUCHOTIKOUG TTapAyovTeG, akoAoubnoav

TTARPN KAIVIKA Kal akTIVOAOYIKA avappwon. Autd Ta 6edopéva CUPPWVOUV UE
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TTPOCEATEG avapopéS TTou deixvouv Tnv TTapoucia avt-MOG oe aoBeveic e
EYKEQAAITIOO AYyvWOTNG QITIOAOYIAG, OUXVA HE OUYKEKPIYEVA EUPAMATA, TTOU
xapaktnpifovrar  w¢  @Aoiwdn  eyke@OAITIOA'8E.187 Ao  aoBeveig
XOPAKTNPIOTNKAV PE EYKEPAAOMUEAITION, YE BAON TNV TTAPOUCIa OYKOUOPPWY
BAaBwyv kal ekteTapévng HUEAiTIOas. ‘Evag atrd auTtoug €ixe €TTiong, avTiowuata
évavti Tou NMDAR, pe 10TOPIKO WUXWONG, OMOIWG HE TTPONYOUNEVEG
TTapatnpenoelg. AAoI TpeIG aoBeveic gixav eykePAAIKEG BAGBEG TTou TTAnpoucav
Ta avaBewpnuéva, atrd 1o 2017, kpitpia yia XK1, Qotdo0, dTuTTa €uprpaTa
utrodnAwaoav Tnv Trapoucdia diatapaxrns mou oxeTiCetar pe MOGAD. Ta
XapakTnpIoTIKa Tng ZKIM'88 Atav dtutra Kal TTiONG €ixav €UpAPATA TTOU CUXVA
avixvelovTal o€ aoBéveleg TTou oxeTiCovtal Ye avTiowdata évavtl Tng MOG155,
ZUPQWVa e TTponyoUueveS avagopéc™ ol uttoTpoTTég Oev ATAV AouvrBIoTO
XOPaKTNEIoTIKG oToug aoBeveic TToU  eAéyCape, 0.73+0.82 eTnoiwg, WE
XOUNAOTEPO TTOOOOTO UTTOTPOTTAG OTOUG aoBeveic TTou  gixav  AdBel
avoooBepaTreia o€ axEéon Ye autoug TTou dev gixav AGBEl.

H xpnowdtnta ¢ ouykpiong Twv Tpiwv o dnuogiAwv MOG-CBA
aTTaITouvTay, yia va KaBoploTei N KATAAANAOGTEPN avAAUCT. Z€ TTPOCQATN EKTEV
MEAETN'8 opoi o1 otroiol BpéBnkav avT-MOG BeTikoi pe (WVTAVWY KUTTAPWV
IgG-CBA, otnv cuvéxela eAéyxOnkav kal ue (wvTtavwy KUTTdpwy IgG1-CBA aAA&
KAl JE povigoTroinuévwy KutTdpwyv IgG-CBA. TMepittou 10 94% nATav €T1TioNng
BeTikoi pe To IgG1-CBA aAAd n diadikaoia pe Ta yovigoTroinuéva KUTTapa Hrav
AlyoTepo  €uaioBnTn'®. Qotéco, Oev digpeuvAbnke av ol TeAeuTaieg OUO
diadikacieg Ba uTTopoucaAvV va avixveuoouv ETTITTAéOV  BETIKOUG 0poug,
apvnTikoUG e Tnv diadikaacia live-lgG-CBA.

2TnVv TTapouca épeuva, eEAEyEape Toug 426 opoUg Kal PE TIG TPEIG DIadIKATIEG.
Kai o1 405 apvnTikoi acBeveic pe 1o IgG1-CBA, Atav €1TioNg apvnTiKoi Kail Pe Ta
0Uo dAAa CBA. Eivail evdiagépov 0TI HETAEU TwV 21 0POBETIKWYV A0BEVWY UE TO
IgG1-CBA, 6/21 cixav apvnrikd T1iTAo pe 10 IgG (Fc)-CBA (katw ammd tnv
apaiwan-o6pio rou gival 1/160). To 6pio 1/160 yia 1o IgG (Fc)-CBA, uioBetBnke,
OTTWG TTPOTABNKE aTmd TNV apXIKr dnuocicuon’! kabwg kal ammd JIKEC Hag
TTapaTNPNOEIG, a@oUu XaunAdtepeg apaiwoelg opou (1/40-1/80) édwoav
TTEPIOTACIOKA WeUdWG BETIKA atroTeAéopara. Agilel va onueiwBei 0TI Kal o1 6

«opoapvnTIKoi» aoBeveig pag pe Tnv dladikacia autr (aAAG BeTikoi pe 1o 1IgG1-
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CBA), eixav aloonueiwToug TiTAoug avTicwudtwy (1/40-1/80), av kal ATav KATW
atmmd TO KaBOPIoPEVO OPIO KOl ETTITTAEOV €iXaV XOAPAKTNPIOTIKA €UPHUOTA TNG
MOGAD. Autd utrodnAwvel 611 oT10 IgG (Fc)-CBA, o1 TiTAOI avTIOWPATWY KATW
atro 1o cut-off £xouv dipopoupevn onuaaia. AnAadr), KaTroia deiypaTa UTTopEi va
avTioToiXouv o€ Trpayuatikly véoco MOGAD «kai opiouyéva O apvnTikoug,
«YEUBWG BETIKOUGY, 0poug. 210 euTTopiKd CBA rtav Betikoi 18/21 opoug kai 3
ATV apvnTIKOi, oI 2 a1rd Toug oTToioug ATav apvnTikoi kal oto IgG (Fc)-CBA.
21NV TTPayuaTikdTNTa, o1 dUo «dITTAG opoapvnTiKoi» acBeveic (ap. 12 kar 21)
aAAdG BeTikoi pe 1o IgG1-CBA gixav Tutmikr) NMO.

2uptrepaocpatikd, 1o IgG1-CBA @aivetal TTOAU Mo guaiobntn diadikaoia,
TEPIOTOTEPO aTTd Ta GAAa duo CBA. Mpdyuari, pe 1o IgG1-CBA avixveubnkav
21/426 opoBeTikoi aoBeveig, vy Ye TIGC dUO AAAEC avaAUoelS avixveubnkav
18/426 (ue 10 1gG (Fc)-CBA) kai 15/426 (ue 1o eputropikd CBA) opobeTikoi (6Aol
eVTOGC TNG opadag Twv 21 opobeTikwy atrod 1o IgG1-CBA). EmitrAéov, pe 1o IgG1-
CBA mraparnpndnke oAU KaAr) cuoxETion METAEU Tou TiTAOU Twv avT-MOG Kai
NG KatdoTtaong NG vooou. MNa 10/11 eAeyPEVES TTEPITITWOEIG, O TITAOG MEIWONKE
METOEU TNG UTTOTPOTINAG KAl TNG UQPEONG, UTTodnAwvovtag Tnv duvatotnta
TTAPAKOAOUBNONG TNG VOOOU. 2TNV TTPAYMOTIKOTATA, 3/4 aoBeveig (ap. 13,18 kai
21), B¢eTiIkoi pe 10 IgG1-CBA o¢ uttoTpOoTT, £yIvav apvnTIKOi KaTé Tnv UQEcn TNG
vOoou, ETIRERAIWVOVTAG TTEPAITEPW TNV €I8IKOTNTA TNG OoKIpaoiag. ETmTAéoy,
10 IgG1-CBA ¢ival TouhdxioTov TO00 €10IKO 600 Kal Ol dU0 AAAeG dIadIKATIES,
KaBwg kavéva atd Ta 120 deiyparta pdptupeg dev Bpédnkav BeTikd pe 10 1IgG1-
CBA, evw avtibeta éva deiypa pdptupag Bpébnke BeTikd pe 10 IgG (Fc)-CBA.
2uptrepaivoupe Aoirov, o1l 1o IgG1-CBA €ival 110 €101KO Kal TTI0 euaioBnTo yia
TNV avixveuon Twv avT-MOG'25.183 Qewpolue OTI XpelddeTal TTEPAITEPW PEAETN,
ME peYaAUTEPO apIBud KAIVIKA KaBopiopévwy aoBevwy, n oTroia Ba uTTooTNPIEE!
Ta eupAuaTa pag kal Ba karaotioel 1o IgG1-CBA wg Tnv «TTpoTuTrn» dladikacia
avixveuong avTiowpatwy évavti Tng MOG. ZnuavTikd €TTiong eival va yivel
TEPAITEPW KABOPIOPOS Twv opiwv Tng dladikaciag yia TV KAAuwn Tou

augavopevou gaouatog Twv MOG diatapaywy.
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7 ABSTRACT

Autoimmune neurological diseases are rare diseases with great heterogeneity
in the clinical phenotype of patients. The use of specific biomarkers is an
important tool for their diagnosis. Among the most well-studied autoimmune
disorders are those induced by autoantibodies. Autoantibodies have a
pathogenic role mainly when they target cell-membrane antigens such as
acetylcholine receptor and MOG-glycoprotein. The present study aims to
develop and use improved techniques to detect potentially pathogenic
antibodies against a3 and a4 neuronal nAChR and MOG glycoprotein, specific
for autoimmune neurological diseases such as autoimmune autonomic
ganglionopathy (AAG), autoimmune encephalitis (AES) and myelin
oligodendrocyte glycoprotein antibody-associated disease (MOGAD). Neuronal
nicotinic acetylcholine receptors (hnAChRs) are distinguished in many subtypes
and are involved in many functions such as memory, learning, movement control
and analgesia. Their loss or dysfunction is associated with many neurological
and neuropsychiatric diseases. Antibodies against a3-nAChR may have
pathogenic properties which cause synaptic transmission alteration in
sympathetic, parasympathetic and enteric ganglia. Such antibodies have been
found in patients with AAG, however low levels of antibodies against a3-nAChRs
have been detected in various neurological diseases with unknown clinical and
therapeutic implications. The use of the radioimmunoprecipitation assay (RIPA)
is the method widely used to diagnose AAG, however its specificity is limited as
approximately 50% of patients with low levels of a3-nAChR antibodies present
a variety of disorders other than AAG. For this reason, we developed a cell-
based assay (CBA) which specifically detects only pathogenic antibodies of
AAG. The use of NACHO and RIC3 chaperones, the removal of tag sequences
from the receptors (myc flag and GFP) as well as the addition of nicotine, helped
to increase the expression of a3-nAChR. We studied sera from 55 patients from

Greece, suspected for autonomic failure, and 13 patients from ltaly, diagnosed
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with autonomic failure and positive for anti-a3 by RIPA. In addition, sera from 52
patients with Ca2* channel or Hu antibodies and from 2,628 controls with various
neuroimmune diseases were included. Of the 25 patients positive for anti-a3 by
RIPA, 15 were positive by the CBA we developed and are also clinically
confirmed to belong to AAG, while the rest had other neurological diseases. In
addition, antibodies againsts a4p32-nAChR are candidate autoantigens in
autoimmune encephalopathy syndrome (AES), a spectrum of neurological
diseases characterized by rapid onset of mental confusion, cognitive
impairment, seizures, and psychiatric symptoms. Based on the a332-nAChR
CBA, we improved the detection method of potentially pathogenic a4p2-nAChR
antibodies to identify autoantibodies in "orphan" AES cases. The study involved
the screening of sera from 1752 sera of patients from Greece, Turkey and Italy
who requested testing for AES and 1203 sera of 'control' patients with other
neuropsychiatric diseases. 3 patients tested positive for antibodies against
a4B32-nAChR. The specific clinical features of the 3 positive patients coincided

with the spectrum of AES

Furthermore, in the second part of this study, we interested in MOGAD. MOGAD
is an inflammatory demyelinating condition in which anti-MOG testing is an
important tool in the laboratory diagnosis of the disease. However, because anti-
MOG are also detected in other demyelinating diseases, it is important to have
an improved CBA to avoid false-positive and false-negative results. Investigating
the clinical and radiological spectrum of 21 patients positive for IgG1 anti-MOG,
identified in a Greek cohort of 426 patients, "suspected" of MOGAD, and
comparing the three most commonly used CBAs for the detection of anti-MOG
(live IgG-CBA, live IgG1-CBA and commercial CBA), we concluded that live
IgG1-CBA is superior in specificity over the others. The 21 MOG-positive
patients were characterized in depth and had the clinical and radiological
features associated with MOGAD.
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Abstract [ MOREONUINE

Background and Objectives @ class of Evidence

Autoantibodies against a3-subunit-containing nicotinic acetylcholine receptors (a3-nAChRs), Criteria for rating

usually measured by radioimmunoprecipitation assay (RIPA), are detected in patients with
autoimmune autonomic ganglionopathy (AAG). However, low a3-nAChR antibody levels are
frequently detected in other neurologic diseases with questionable significance. Our objective was
to develop a method for the selective detection of the potentially pathogenic a3-nAChR anti-
bodies, seemingly present only in patients with AAG.

therapeutic and diagnostic
studies

NPub.org/coe

Methods

The study involved sera from 55 patients from Greece, suspected for autonomic failure, and 13
patients from Italy diagnosed with autonomic failure, positive for a3-nAChR antibodies by
RIPA. In addition, sera from 52 patients with Ca®* channel or Hu antibodies and from 2,628
controls with various neuroimmune diseases were included. A sensitive live cell-based assay
(CBA) with a3-nAChR-transfected cells was developed to detect antibodies against the cell-
exposed a3-nAChR domain.

Results

Twenty-five patients were found a3-nAChR antibody positive by RIPA. Fifteen of 25 patients
were also CBA positive. Of interest, all 15 CBA-positive patients had AAG, whereas all 10 CBA-
negative patients had other neurologic diseases. RIPA antibody levels of the CBA-negative sera
were low, although our CBA could detect dilutions of AAG sera corresponding to equally low
RIPA antibody levels. No serum bound to control-transfected cells, and none of the 2,628
controls was a3-CBA positive.

Discussion

This study showed that in contrast to the established RIPA for a3-nAChR antibodies, which at
low levels is of moderate disease specificity, our CBA seems AAG specific, while at least equally
sensitive with the RIPA. This study provides Class II evidence that a3-nAChR CBA is a specific
assay for AAG.

*These authors contributed equally to the study (co-first authors).
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Glossary

AAG = autoimmune autonomic ganglionopathy; AQP4 = aquaporin-4; CBA = cell-based assay; DMEM = Dulbecco’s modified

Eagle’s medium; HEPES =

0.46% w/v N-(2-hydroxyethyl) piperazine-N’-(2-ethanesulfonic acid); LIPS = luciferase

immunoprecipitation system; mAb = monoclonal antibody; nAChR = nicotinic acetylcholine receptor; POTS = postural
orthostatic tachycardia syndrome; RIPA = radioimmunoprecipitation assay; RT = room temperature; VGCC = voltage-gated
Ca++ channels P/Q-type; a3-nAChR = a3-subunit—containing nAChR.

Classification of Evidence

This study provides Class II evidence that an a3-nAChR cell-based assay is a more specific assay for AAG than the standard

RIPA.

Neuronal nicotinic acetylcholine receptors (nAChRs) are a group
of pentameric ligand-gated cationic channels formed by 5 sub-
units, selected among 12 different subunits (a2-a10, p2-4)."
Neuronal nAChRs are ubiquitously expressed in the CNS and
peripheral nervous system™> modulating neurotransmitter release
or mediating postsynaptic neurotransmission. nAChR dysfunc-
tion has been described in several neurologic diseases, including
Parkinson disease, Alzheimer disease, autism, and sv:hizophrenia.4
In the peripheral nervous system, nAChRs are linked to auto-
immunity, specifically autoimmune autonomic ganglionopathy
(AAG), with antibodies against a3-subunit-containing nAChRs
(a3-nAChRs).>”

Several studies indicate that a3-nAChR antibodies may have
pathogenic properties resulting in deterioration of synaptic
transmission at the sympathetic, parasympathetic, and enteric
ganglia.**® Such antibodies have been found in patients with
AAG characterized by autonomic failure, with main clinical
features: orthostatic hypotension, xerostomia, impaired pupil
responses, urinary retention, anhidrosis, and gastrointestinal
dysmotility.S However, low levels of a3-nAChR antibodies
have been detected in various neurologic diseases™'*"'* of
unknown clinical and therapeutic implications.

The currently established diagnostic method for a3-nAChRs
antibodies is a radioimmunoprecipitation assay (RIPA) with
'**Lepibatidine-labeled a3-nAChR. Although this method
is widely used for AAG diagnosis, low antibody levels have
low specificity for AAG (~50%), frequently identified in
postural orthostatic tachycardia syndrome (POTS), en-
cephalopathy, or other neurologic syndromes, where the
role of these antibodies has not been justified.""”** There-
fore, there is a need for the development of an assay that
detects only disease-specific a3-nAChR antibodies and yet
with high sensitivity. Cell-based assay (CBA) is the gold
standard method for the detection of potentially pathogenic
antibodies against neuronal and glial antigens, usually with

high disease specificity'**¢

Expression of neuronal nAChRs by transfected cells is usually
low, prohibiting the required high sensitivity of the corresponding
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CBAs. The chaperons RIC3 and NACHO and the ligand nico-
tine increase expression of some nAChR subtypes.”_19 Here, we
optimized a3-nAChR expression and therefore the assay’s sen-
sitivity by the combined use of the 2 chaperons and nicotine.
With this CBA, we studied sera of patients from a broad spectrum
of neurologic diseases. Of interest, we found that, contrary to
RIPA, our CBA was totally AAG specific, without compromising
the high RIPA sensitivity.

In this study, we aimed to overcome the low disease speci-
ficity of the current diagnostic assays for a3-nAChR anti-
bodies at the low titer range. To do this, we developed an
assay (a CBA), which detects only antibodies to cell-exposed
epitopes of the antigen (i.e., the potentially pathogenic
antibodies).

Methods

Standard Protocol Approvals, Registrations,
and Patient Consents

This study was approved by the IRBs of the Attikon Uni-
versity Hospital and the Fondazione IRCCS Istituto Neuro-
logico Carlo Besta. Patients signed informed consents,
approved by the ethics committees.

Patients, Sera, and mAbs

We screened sera from 2 patient groups: (1) patients with
neuroimmune diseases referred to Tzartos NeuroDiagnostics
(Athens) between January 2017 and August 2020; of them, 55
were referred for a3-nAChR antibody testing, 52 were posi-
tive for antibodies to voltage-gated Ca®* channels P/Q-type
(VGCC) or Hu antigen, and 2,628 patients were referred for
antibodies relevant to autoimmune encephalitis, paraneo-
plastic syndromes, neuromyelitis optica, autoimmune pe-
ripheral neuropathies, and myasthenia gravis; and (2) 13
RIPA-positive patients with autonomic failure, identified in
the Neurology Department, Carlo Besta Institute, Milan, and
the Syncope and Orthostatic Disorders Unit Clinica Medica,
Humanitas Research Hospital, Rozzano, Italy. Subunit-
specific mAb-295 (anti-B2) and mAb-299 (anti-a4) were
provided by J. Lindstrom.>
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Population Sample and Clinical Features of
Patients With AAG

We studied 1S5 patients with AAG with a typical hemodynamic
profile characterized by remarkable orthostatic hypotension
without any reflex increases in heart rate. The amount of
orthostatic hypotension spanned between —30 and —60 mm
Hg, depending on the magnitude of the supine hypertension.
Additional autonomic symptoms were present, including
impaired pupil response to light, early satiety and significant
constipation, sweat loss, dry mouth and eyes, and bladder and
erectile dysfunctions in the patients with AAG. Notably,
erectile dysfunction was the earliest presenting symptom in
almost all male patients, and most patients had at least 1
syncope episode on standing up during the 12 months pre-
ceding the study enrollment. Most patients also complained
for interrupted, troubled, and unrestful sleep; however, no
EEG recordings were performed.

Diabetes, autoimmune diseases, and other causes potentially
causing dysautonomia were excluded on the basis of clinical
examination, appropriate blood test, electrophysiologic test-
ing, and brain MRI. Amyloidosis was excluded with biopsy of
periumbilical fat in 3 patients.

In terms of response to immunosuppressive therapies, we
obtained clinical data from 9 patients. Specifically, these pa-
tients were treated with plasma exchange (S patients), IV
immunoglobulins (2 patients), azathioprine followed by
mycophenolate mofetil (1 patient), and/or corticosteroids (5
patients). As previously reported for patients with AAG,>"**
response to immunotherapies for these 9 patients significantly
improved autonomic function, with most prominent the
achievement of orthostatic tolerance.

Radioimmunoprecipitation Assay

RIPA was performed with '**I-epibatidine-labeled extracts
of HEK293 cells transfected with a3f4-nAChR. Cells were
solubilized with 0.5% Triton/PBS for 30 minutes at 4 C. Cell
supernatant was incubated with ' **I-epibatidine for 1 hour at
room temperature (RT). Indirectly '**I-labeled a3-nAChR
(~10,000 cpm/reaction) was incubated with the patient’s
serum for 2 hours at RT and subsequently overnight at 4°C.
Then, goat anti-human IgG (H + L) (RSR Ltd, Cardiff;
product number RBA/ IglOO) was added and incubated for
1.5 hours at 4°C. One milliliter buffer was added, centri-
fuged, pellets washed and their radioactivity was counted in a
v-counter. The cutoff for positivity was 0.05 nM (average of
the values of 20 healthy controls + 4 SD). All sera tested by
RIPA were previously tested either in Euro Diagnostica,
Sweden (Athens sera) or in Carlo Besta (Milan sera) with
'**I_epibatidine-labeled IMR32 extracts. All positive sera by
the later systems were also positive by the recombinant
a3p4-nAChR, with occasional differences in antibody levels.
These differences may be due to differences in the specific
activity of 125I-epibatidine used, the amount of antigen in the
reaction, and/or to nAChR heterogeneity in the IMR32 cell
extracts.

Cell Culture and Transfection

HEK293 cells were maintained in Dulbecco’s modified Eagle’s
medium (DMEM) containing 10% fetal bovine serum and 1%
penicillin-streptomycin at 37°C in 5% CO,. Various parameters
were tested in preliminary experiments to identify the best con-
ditions. The final selected conditions were as follows: cells were
seeded on culture dishes and transiently transfected with a mixture
of plasmids pPCMV6-X1L4-CHRNA3 or pCMV6-XL5-CHRNA4,
pCMV6-XLS-CHRNB4 or pCMV6-XLS-CHRNB2, pCMV6-
XLS-TMEM3S (NACHO), and pCMV6-XLS-RIC3 (OriGene,
Herford, Germany); 3.7 pg/plasmid for a3p4 or a3f2 and 2.5 pg
for a4f2 per 100 mm culture dish; or control vector, using jet-
PRIME kit transfection reagent (Polyplus jetPRIME, France).
Cells were treated with 1 mM nicotine (N3876, Sigma), 24 hours
before analysis. Cells were washed to remove nicotine before
incubation with the test sera.

Development of a Novel Cell-Based Assay

All sera were screened using the live CBA with HEK293 cells
expressing the a3p4- or a3p2-nAChR. Forty-eight hours post-
transfection, cells were washed with DMEM/0.46% w/v N-(2-
hydroxyethyl)-piperazine-N’-(2-ethanesulfonic acid) (HEPES)
buffer (DMEM-HEPES) in principle as described.****

CBA involved incubation of serum (1/10 dilution in 1% bovine
serum albumin in DMEM-HEPES buffer) with transfected cells.
After 1 hour, cells were washed 3 times with DMEM-HEPES
buffer and fixed immediately with 4% paraformaldehyde for 10
minutes. Fixed cells incubated with rabbit anti-human IgG
(Invitrogen) at 1/750 dilution for 1 hour, followed by incubation
with Alexa Fluor-568 goat anti-rabbit IgG (H + L) (Invitrogen),
as the third antibody, at 1/750 dilution for 1 hour (all at RT).
The use of the third antibody increased signal, without increasing
background, and therefore, it increased sensitivity. Microscopy
was performed under blinded conditions by 2 or 3 independent
observers. The Olympus microscope CKX-41 was used, and
images were analyzed using Infinity Analyze-6.5 Lumenera
software. As negative controls, AQP4-transfected HEK293 cells
were used. Positive sera were subsequently tested at serial dilu-
tions to determine their titer, expressed as the highest positive
dilution. All positive sera were also tested with HEK293 cells
transfected with a4p2- and a7-nAChRs.

Colocalization of serum a3-nAChR antibody with the rat anti-
(2 mAb29S was tested by their coincubation with a3p2-
nAChR-expressing cells, fixation as above, followed by in-
cubation with rabbit anti-human IgG (Invitrogen) at 1/750
dilution for 1 hour, followed by simultaneous incubation with
Alexa Fluor-488 goat anti-rat IgG (Invitrogen) (1/200 di-
lution), and Alexa Fluor-568 goat anti-rabbit IgG (Invitrogen)
(1/750 dilution). Cell incubation with only mAb or serum,
followed by incubation with only the antiantibodies to IgG of
the heterologous species, showed no background binding.

The fluorescent signal of a CBA-positive serum antibodies was
also counterstained with Hoechst 33258 (40044 Biotium) for
cell nucleus staining: Hoechst dye at 1/40000 dilution was
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Table 1 RIPA and CBA a3-Subunit-Containing Nicotinic Acetylcholine Receptor Antibody Titers of All RIPA-Positive

Patients and Summary of Clinical Characterization®

Months with RIPA
autonomic level (nM)
Patient Age at dysautonomia RIPA antibody  CBAtiter CBAtiter CBA ratio needed for
number Country F:M onset symptoms Disease level (nM) (a3p4) (a3p2) a3p4/a3p2 a3p4 CBA+
1 IT F 67 180 AAG 3.35 1,000 250 4 0.034
2 IT M 56 48 AAG 3.22 1,000 600 1.7 0.032
3 IT M 77 108 AAG 2.73 1,000 250 4 0.027
4 IT M 65 192 AAG 2.20 1,250 250 5 0.018
5 IT F 64 3 AAG 1.94 250 250 1 0.078
6 GR F 70 24 AAG 1.40 1,000 1,000 1 0.014
7 IT F 59 180 AAG 1.25 250 100 2.5 0.050
8 GR F 67 4 AAG 117 300 300 1 0.039
9 IT F 71 30 AAG 0.98 200 100 2 0.049
10 IT M 65 18 AAG 0.94 200 200 1 0.047
1 IT M 53 96 AAG 0.92 200 250 0.8 0.046
12 IT F 66 132 AAG 0.90 200 200 1 0.045
13 GR M 54 2 AAG 0.83 1,000 1,000 1 0.008
14 IT M 49 180 AAG 0.53 200 100 2 0.027
15 IT M 24 18 POTS 0.13 Negative Negative
16 GR M 35 48 POTS 0.11 Negative Negative
17 GR M 47 n.a. IMG 0.06 Negative Negative
18 IT M 60 12 AAG 0.05 10 Ambiguous >1 0.050
19 GR F 44 12 ASG 0.05 Negative Negative
Average 1.9 0.038 £ 0.018
Patients with antibodies to Hu or VGCC
Antigen

20 GR F Hu* 0.11 Negative ~ Negative

21 GR M VGCC* 0.10 Negative Negative

22 GR F Hu* 0.08 Negative ~ Negative

23 GR F VGCC* 0.07 Negative NT

24 GR F VGCC* 0.07 Negative Negative

25 GR M VGCC* 0.06 Negative  Negative

Abbreviations: AAG = autoimmune autonomic ganglionopathy; ASG = autoimmune sensory ganglionopathy; CBA = cell-based-assay; IMG = inflammatory
myenteric ganglionopathy; n.a. = not applicable; POTS = postural orthostatic tachycardia syndrome; RIPA = radioimmunoprecipitation assay; VGCC = voltage-

gated Ca2+ channels P/Q-type.
@ Patients are presented in decreasing order of their RIPA antibody level.

simultaneously incubated with the third antibody for the hu-
man serum (Alexa Fluor-568 goat anti-rabbit IgG [H + L]).

Statistical Analysis
We tested both RIPA and CBA variables for normality, and
given the small data set, we used the Shapiro-Wilk test. To
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explore possible associations, we used the Pearson correlation
. . . . 2
coefficient and the coefficient of determination R”.

Data Availability
Reasonable requests from any qualified investigator for ano-
nymized data will be satisfied.
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Results

Identification of Sera Positive for a3-nAChR
Antibodies by RIPA

Two patient cohorts were tested by RIPA for a3pf4-nAChR
serum antibodies: (1) SS patients suspected for AAG referred
from Greek clinics to Tzartos NeuroDiagnostics and (2) 13
RIPA-positive patients already found positive in Carlo Besta,
Milan, by RIPA with '**I-labeled IMR32 nAChR extracts and
with verified final clinical diagnosis.

In total, 6/55 patients of the Greek cohort were positive, 3
with high (1.2-1.5 nM) and 3 with low (0.05-0.11 nM)
antibody levels (Table 1). In addition, all 13 patients of the
Milan cohort were also found positive by the a3f4-nAChR
RIPA: 11 of them with medium-to-high antibody concen-
trations (0.53-3.35 nM) and 2 with low concentrations
(0.05 and 0.13 nM) (Table 1). We also tested 31 sera from
patients with VGCC antibodies and 21 from patients with
antibodies to the paraneoplastic antigen Hu; 6 sera were
found a3-nAChR RIPA positive, all with low antibody levels,
0.06-0.11 nM (Table 1); i.e., overall, 25 sera were identified
as RIPA positive.

Development of a Sensitive CBA for a3-nAChR

Antibodies. Optimization of Conditions

Myc-flag and GFP tags reduced nAChR expression; therefore,
we used untagged subunits in the following experiments,
detecting their expression with RIPA-positive sera, and anti-
(2 mADb-295, to determine the optimal conditions for a very
sensitive CBA.

The expression of a3p4- and a3B2-nAChRs was compared at
4 conditions: (1) with only chaperon RIC3, (2) with RIC3
and NACHO, (3) with RIC3 and culture with 1 mM nicotine
24 hours after transfection, or (4) with RIC3, NACHO, and
nicotine. Figure 1 and eTable 1, linkslww.com/NXI/A707,
show that the combined use of both chaperons and nicotine
resulted in the strongest staining for both a3-nAChRs.
Therefore, we used all 3 factors in all subsequent experiments.
Similarly, the use of these factors was also beneficial for a4{2-
nAChR expression (not shown). None of the Greek or Italian
cohorts suspected for autonomic failure had antibodies to
a4B2-nAChR.

Coincubation of a3f2-nAChR HEK293 cells with positive
sera (no. 2 and 13) and the anti-f2 mAb-295 revealed ex-
cellent colocalization, confirming that serum antibodies in-
deed bound to nAChRs (Figure 1B). Moreover, Figure 1C
shows that serum antibody bound on viable cells; antibody-
labeler cells were ~1/5 of the total cells.

Binding of Patients’ Sera to Cell-Exposed a3-
nAChR by CBA and Comparison With Their
Binding to Solubilized nAChR by RIPA

Using the live CBAs with a3p4- and a342-nAChRs, with
optimized conditions, we screened all 25 RIPA-positive sera

and sera from the 49 patients referred for a3-nAChR anti-
bodies but found RIPA negative. As controls we screened the
remaining control 2,674 sera.

Fifteen RIPA-positive patients were a3-nAChR CBA positive
(Table 1). Figure 2 shows binding of selected sera to a3f4-
and a3B2-nAChRs but not to the control-transfected cells.
Figure 3 shows that correlation between RIPA and CBA
values exists; however, it is rather weak (R* = 0.502), while a
stronger association was observed for the log-log trans-
formation of RIPA and CBA values (R = 0.77).

Importantly, all sera from the 2,674 controls and all RIPA-
negative sera from the 49 patients referred for a3-nAChR
antibodies were CBA negative, further confirming the speci-
ficity of the assay (9 sera showed nonspecific weak staining,
similar to the control-transfected cells).

Although half of the CBA-positive sera had similar CBA titers
for a3p4- and a3B2-nAChRs, the other half had higher titers
with the a3f4-nAChR. On the average, a3f4-nAChR CBA
resulted in nearly 2 times higher titers than a332-nAChR CBA
but varying from 0.8 to 5.0 times higher (Table 1). Yet, almost
all sera positive for a334-nAChR were also positive for a3f2-
nAChR, suggesting that all sera contain anti-a3 antibodies,
with or without anti-p2/p4 antibodies.

Although most CBA-positive sera had high RIPA levels, and all
CBA negative had low RIPA levels, apparently antibody con-
centration was not the limiting factor for CBA positivity be-
cause CBA could efficiently detect low antibody concentrations
in patients with AAG. Table 1 (last column) presents the cal-
culated minimum RIPA levels, which would be needed for
positive CBA (at the adopted 1/10 dilution). These minimum
RIPA levels for CBA positivity are derived from the ratio:
[RIPA]/[CBA] multiplied by 10 (because the adopted test
serum dilution is 1/10). It is shown that an average 0.038 =+
0.018 nM RIPA values would be sufficient for CBA positivity.
Taking into account that the RIPA cutoff is 0.05 nM, we
conclude that CBA is at least as sensitive as the RIPA.

Clinical Characterization of Patients Whose
Sera Were Positive for a3-nAChR Antibodies by
RIPA and/or CBA Shows Superiority of the CBA,
With High Specificity for AAG

Clinical characterization of the 19 RIPA-positive AAG-
suspected patients showed that 15 had AAG (with auto-
nomic symptoms including orthostatic hypotension, impaired
pupil response to light, erectile dysfunction, constipation,
bladder symptoms, loss of sweating, lightheadedness, and dry
mouth and/or dry eyes, without any additional symptoms
from the peripheral nervous system or CNS), whereas the
remaining 4 patients had other neurologic diseases (Table 2
and eTable 2, links.lww.com/NXI/A707). However, in terms
of RIPA concentration, all 14 patients with medium to high
a3-nAChR antibody concentration had AAG, whereas only 1
of the S low RIPA patients had AAG. Among the remaining 4
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Figure 1 Optimization of the a3-nAChR Cell-Based-Assay

(A) Treatment of a3-nAChR-transfected HEK293 cells, with RIC3, NACHO, and nicotine increases significantly the expression of these receptors. Cells
expressing a3B4-, a3p2-nAChRs, or control molecules AQP4 and a432-nAChR were cotransfected with 1 (RIC3) or 2 (RIC3 and NACHO) chaperons and cultured
in the presence or absence of 1 nM nicotine. Cells were then incubated with the serum of a patient with autoimmune autonomic ganglionopathy with positive
RIPA titer for a3-nAChR. Scale bar: 20 pm. (B) Colocalization of patient 2 serum with the rat anti-B2 mAb. (C) Colocalization of a3-nAChR antibody binding and
cell nucleus/DNA staining. The fluorescent signal of patient 13 antibodies was counterstained with Hoechst (for cell nucleus staining). a3-nAChR = a3-
subunit-containing nicotinic acetylcholine receptor; RIPA = radioimmunoprecipitation assay.

low RIPA patients, 2 had POTS, 1 had autoimmune sensory
ganglionopathy with Sjogren disease, and 1 had inflammatory
myenteric ganglionopathy.

Of interest, the CBA, opposed to RIPA, detected a3-AChR
antibodies selectively in all 15 patients with AAG, in-
dependently of the RIPA level, but in none of the 4 patients
without AAG, despite their RIPA positivity (i.e,, 100% spec-
ificity for AAG). Patient 18, with low RIPA level and marginal
CBA positivity, had a limited form of AAG (loss of sweating,
dry eyes and mouth, and lightheadedness with only a transient
episode of hypotension). In addition, none of the 6 RIPA-
positive patients with VGCC or Hu antibodies was CBA
positive; it should be noted that none of these patients had
mentioned any features of dysautonomia.

Ig Class and Subclass of the a3-nAChR
Antibodies Determined by CBA

Finally, we determined the Ig class/subclass of the a3-nAChR
antibodies by CBA because this characteristic may be related
to their pathogenicity. eTable 3, links.lww.com/NXI/A707,
shows that all tested CBA-positive sera contain a3-nAChR
antibodies of the complement-binding IgG1 subclass. In ad-
dition, 4 sera also contained IgG2 and/or IgG3 or IgM
antibodies.
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Discussion

In this study, we introduce a novel assay (a sensitive live CBA)
for the detection of a3-nAChR antibodies, at least as sensitive
as the currently established RIPA, but, importantly, appar-
ently AAG specific. Detection of autoantibodies against
nAChRs containing the a3-subunit (a3-nAChR/ganglionic
nAChR) for the serologic diagnosis of AAG has been usually
performed by a RIPA developed by Vernino et al.” who have
discovered the presence of a3-nAChR antibodies in AAG
using solubilized a3-AChR (from extracts of a3-
nAChR-bearing cells) preincubated with 125I-epibatidine.
This assay has revolutionized diagnosis and therefore the
proper treatment of AAG.>® In addition, another group'®
developed a luciferase immunoprecipitation system (LIPS)
for the detection of antibodies to individually expressed a3
or 4 nAChR subunits.'® Recently, a FACS assay has been
described™® with IMR32 cells, detecting potentially patho-
genic a3-nAChR antibodies in high RIPA samples, in
agreement with an earlier study on the immunomodulating
capacity of the a3-nAChR antibodies.*® This assay may
prove an attractive diagnostic assay, especially if it can sub-
stitute the IMR32 cells with a3-nAChR-transfected and
control-untransfected cells and confirm a high specificity and
sensitivity.
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Figure 2 The Novel CBA With a3B4-nAChR-Transfected HEK293 Cells Detects Antibodies in Sera With High or Low RIPA

Antibody Levels Specifically in Patients With AAG

HEK293 cells expressing a3p4, a3p2-nAChRs, or
control AQP4 molecule were incubated with sera
from patients with AAG (of high or low RIPA anti-
body levels) or from a patient with POTS and
stained with anti-human IgG (red). It is shown that
both patients with AAG showed positive staining,
independently of the RIPA antibody level, whereas
the patient with POTS gave no staining. The AAG
RIPA-high, AAG RIPA-low, and POTS RIPA-low
patients are patients no. 6 (RIPA 1.4 nM, CBA
1/1,000), 18 (RIPA 0.05 nM, CBA 1/10), and 16 (RIPA
0.13 nM, CBA negative) of Table 1, respectively.
Scale bar: 20 pm. AAG = autoimmune autonomic
ganglionopathy; CBA = cell-based-assay; POTS =
postural orthostatic tachycardia syndrome; RIPA =
radioimmunoprecipitation assay.

Although the RIPA and secondarily the LIPS have been in-
valuable for AAG diagnosis, they are not without caveats.
Important limitations are as follows: (1) about 50% of the low
antibody concentration seem nonspecific, present in various
neurologic disease'*’; (2) both assays, using detergent-
solubilized nAChR or subunits, cannot discriminate between
antibodies to cell-exposed nAChR (i.e., the potentially path-
ogenic) and antibodies to in vivo inaccessible nAChR sites;
(3) RIPA can be performed only in laboratories eligible to use
radioactivity; and (4) LIPS uses individual nAChR subunits,
which probably lack several intact epitopes.

Over the last decade, it has been shown that CBAs are superior
for detecting autoantibodies of clinical signiﬁcance.lﬁ’B’24 In
live CBAs, the detected antibodies bind to extracellular epi-
topes of the antigens in native conformation, that is, they
are potentially pathogenic. By excluding the detection of

nonpathogenic antibodies, CBA is generally more disease
specific than other assays. In addition, live CBA preserves the
intact conformation of the epitopes, contrary to fixed-cell CBAs
and other assays, improving the specificity of the assay. Thus,
live CBAs are now the gold standard assays for the detection of
several autoantibodies to cell surface antigens involved in

. . 14,15
neuroimmune diseases.

Until recently, the development of sensitive and reliable CBAs
for antibodies to neuronal nAChRs was too difficult because
of their low surface expression.'”?® However, the chaperons
RIC3 and NACHO and nicotine have shown to increase ex-
pression of some nAChR sub'c)lpe:s.l7’19’28 Herein, we tested
the effect of these 3 factors on a3-nAChR expression by the
transfected HEK293 cells. In addition, nAChR subunits were
untagged because the use of myc-flag or GFP tags reduced
nAChR expression. We found that the combined use of

Figure 3 Correlation of a3 nAChR Antibody Levels by RIPA vs CBA Titers for the 15 Patients With Autoimmune Autonomic

Ganglionopathy

The normality Shapiro-Wilk test showed that the RIPA data
follow normal distribution, whereas the CBA data do not (RIPA
Shapiro-Wilk p = 0.109; CBA Shapiro-Wilk p = 0.002). Pearson
correlation coefficient r = 0.71 and coefficient of determination
R? = 0.50. We also plotted the values using log-log trans-
formation of the RIPA and CBA values, which resulted in
improved r (=0.88) and R? (=0.77). CBA = cell-based-assay;
RIPA = radioimmunoprecipitation assay.
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Table 2 Summary of Clinical Characteristics of the a3-
Subunit-Containing Nicotinic Acetylcholine
Receptor Antibody-Positive Patients

RIPA+/CBA+ RIPA+/CBA—
F/M 7/8 2/2
Age at onset (y) 62.9+7.6 37.5+£10.3
Months with autonomic 84.2+75.1 26.0+19.3
dysautonomia symptoms
Autonomic manifestations
Orthostatic hypotension without 15/15 (100%) 0/4 (0%)
heart rate changes
Severe constipation 13/15 (87%) 1/4 (25%)
Bladder retention 5/15 (33%) 0/4 (0%)
Loss of sweating 9/15 (60%) 1/3 (33%)
Lightheadedness 11715 (73%) 2/4 (50%)
Dry mouth and/or dry eyes 14/15 (93%) 0/4 (0%)
Extra-autonomic manifestations
Any specific CNS findings (memory 0/15 (0%) 1/4 (25%)
deficits, altered level of
consciousness, lethargy,
personality change, psychosis or
epilepsy, ataxia, and
parkinsonism)
Any specific PNS symptoms (i.e., 0/15 (0%) 0/4 (0%)
peripheral neuropathy)
Any specific brain symptoms or 0/15 (0%) 1/4 (25%)
imaging findings
Presence of any specific cancer? 0/15 (0%) 0/4 (0%)
Other autoimmune diseases? 3/15 (20%) 1/4 (25%)

Abbreviations: CBA = cell-based assay; RIPA = radioimmunoprecipitation
assay.

chaperons, nicotine, and untagged subunits resulted in the
most sensitive live CBA.

The major advantage of our a3-nAChR CBA is on its disease
specificity. As described above, with the currently used as-
says, about 50% of the patients with low a3-nAChR anti-
body levels present a variety of disorders other than AAG,
including POTS,"* small- and large-fiber neuropathy, en-
cephalitis, LEMS, and Hu-related paraneoplastic disorders,
of unknown clinical signiﬁcance.s’7’11 Therefore, the signifi-
cance of a low RIPA antibody level is questionable. Of interest,
we observed that our CBA is AAG specific. Specifically, all 15
patients with AAG were both RIPA and CBA positive
(Table 1). Although the majority of these patients had medium
to high RIPA levels (ie., considered AAG specific), 1 patient
had a borderline RIPA (0.05 nM) and yet was also CBA pos-
itive. Of interest, this patient had a limited form of AAG,
probably due to the very low a3-nAChR antibody titers (by
RIPA and CBA) in agreement with Vernino et al.*! conclusions
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for limited forms of AAG in patients with intermediate anti-
body levels. Further studies should define how marginal a3-
CBA titers should be evaluated. In contrast, all 4 patients
without AAG, with low RIPA levels (0.05-0.13 nM), were
CBA negative. The predominant IgG subclass of the a3-
nAChR antibodies of the CBA-positive patients was IgG1, very
efficient in inducing effector mechanisms and therefore dam-
aging the a3-nAChR-bearing cells. IgM antibodies were a
minority, detected in only 1 patient. Similarly, preliminary
RIPA experiments with high-titer sera and anti-Fc-IgG for
precipitation suggested that the majority of the RIPA-detected
a3-nAChR antibodies are IgG.

Importantly, none of the 2,680 control sera from patients
verified or suspected for various neuroimmune diseases was
found a3-CBA positive. These included the 52 patients with
anti-VGCC or anti-Hu antibodies, 6 of which were found a3-
nAChR RIPA positive but CBA negative.

All sera of Table 1 were tested with CBA with both ganglionic
nAChR subtypes, a3p4 and a332. All CBA-positive sera bound
to both nAChRs, strongly suggesting that all had antibodies to
the a3 subunit. This is further supported by the fact that none
of these sera bound to the a4p2- nAChR; therefore, any
binding to a3B2-nAChR should be due to binding to the a3
subunit. However, there was very considerable variation in the
titer ratio between a3P4- and a3p2-nAChRs among the dif-
ferent sera, from 0.8 to S (average 1.9). The high a3p4/a3p2
CBA ratios in several sera (6/15 sera with ratio >2) could be
attributed to several possible reasons: (1) some sera may also
contain anti-{ antibodies, especially anti-B4; (2) several mostly
a3-subunit antibodies may bind to epitopes on the different
a3p2/a3p4 subunit interphases; (3) the 2 different B-subunits
may impose different conformational changes on the a3 epi-
topes; or (4) the likely higher expression of a3f4 than a3p2"
could have affected the CBA titers. Although anti-p4 anti-
bodies may exist,'">*” Nakane et al.'® showed that anti-p4
antibodies are generally much fewer than the anti-a3 anti-
bodies, which cannot justify the large heterogeneity in a3p4/
a3p2 CBAs. Any difference in expression efficiency between
the 2 nAChRs would be expected to have similar effect on the
binding of all sera. Therefore, we suggest that differences in
subunit interphases and/or conformational differences on the
a3 subunits between the 2 nAChRs are the most likely reasons
for the different CBA titers between the 2 nAChRs.

In conclusion, our findings suggest that the novel CBA for a3-
nAChR antibodies is at least equally sensitive with the currently
established RIPA, and, importantly, contrary to RIPA, it is highly
AAG specific. Furthermore, in contrast to RIPA, which can be
performed only in laboratories eligible to use radioactivity, this
CBA, following our suggested conditions for high a3-nAChR
expression, can be performed by many laboratories worldwide.
Because of the limited number of patients with AAG of the
current investigation, further studies on larger patient cohorts are
needed to evaluate the exact specificity and sensitivity of this
assay and to better determine AAG as a clinical entity.
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Keywords: IgG antibodies to myelin oligodendrocyte glycoprotein (MOG) detected by cell based assays (CBA) have been
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1. Introduction

IgG antibodies specific for the native form of MOG have been de-
tected in a broad spectrum of demyelinating disorders of the CNS, with
important clinical implication [18,24]. This includes acute dis-
seminated encephalomyelitis (ADEM), neuromyelitis optica (NMO),
optic neuritis (ON), myelitis, brainstem encephalitis [6,9], atypical
multiple sclerosis (MS) [26], and more recently, autoimmune en-
cephalitis [5,22]. In vitro studies have shown that IgG anti-MOG anti-
bodies can have pathogenic properties with complement activation
[19] or activation of naive T cells to encephalitogenic ones [14]. In
animal models, anti-MOG antibodies can induce CNS demyelination,
through pathogenic T- and B-cell responses [1,16,17,28]. Their patho-
genicity in humans has also been supported in studies of biopsies or
postmortem brain tissue from 6 patients with tumefactive brain lesions
[7,10,15,27,32], positive for MOG antibodies. However, antibodies to
the non-native form of MOG, using ELISA, or anti-MOG antibodies of
the less specific IgM may not play a relevant clinical role [23] and may
not be disease specific, since they are detected in several diseases as
well as in healthy volunteers [34]. To avoid inclusion of false positive
cases in the “MOG-disease” spectrum, several studies included only
patients with high titers of total IgG anti-MOG antibodies [4], whereas
others [13] included only cases positive for IgG1 anti-MOG antibodies
even at low titers.

Despite the fact that several studies have already provided insights
into the clinical and radiological spectrum of anti-MOG demyelinating
diseases, there is a need for further studies to define the limits of the
MOG-disease spectrum [2,20]. In addition, insufficient knowledge is yet
available in order to establish the gold-standard assay for testing anti-
MOG antibodies. Cell based assay (CBA) is by far the assay of preference
for the identification of conformation dependent epitopes [25]. Yet,
critical differences exist between variations of the CBA methods, used
by different studies for anti-MOG testing [5,12,13,21,29,34,35].

In the present study, we sought to investigate the clinical and
radiological spectrum of 21 patients positive for anti-MOG IgG1 anti-
bodies identified in a Greek cohort of 426 patients suspected for suf-
fering from MOG-disease. Furthermore, we compared the three most
commonly used CBAs for anti-MOG antibody detection, using the sera
of the 21 anti-MOG IgG1 positive patients and from 405 patients of our
clinics found negative for IgG1 antibodies.

2. Materials and methods
2.1. Patients

Over a period of two years (July 2016 to June 2018), we screened
for the presence of anti-MOG antibodies, sera from 1300 patients (in-
cluding 426 from our 8 clinics) referred by their neurologists for anti-
MOG testing, after informed consent of the patients. The anti-MOG
positive patients which were treated in our 8 clinics were then thor-
oughly studied for their clinical and radiological characteristics. In
addition, 142 sera from healthy individuals and 40 sera from patients
with AQP4 antibodies were included as negative controls. We could not
have access to the clinical data of patients referred for routine diagnosis
by other clinics and clinicians.

2.2. Cell based assay

All 1300 sera were screened using a live-cell CBA, as previously
described [34], with HEK293 cells expressing the intact MOG molecule
(Origene, Herford, Germany). As secondary antibody, we used Alexa
Fluor-488 mouse anti-human IgG1l (A10631/Invitrogen) at 1/500 di-
lution and as tertiary antibody Alexa Fluor-488 goat anti-mouse IgG
(H + L, A11001/Invitrogen) at 1/750 dilution. The cut-off serum di-
lution limit of positivity was 1/20 [34]; hereinafter referred as IgG1-
CBA. The sera of all 426 patients of our clinics were then retested with
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two additional CBAs: a. live-cell CBA for total anti-MOG IgG [IgG(Fc)-
CBA]: as above, but using as secondary antibody the goat anti-human
IgG (Fc specific)-Cy3 conjugated (C2571/Sigma) at 1/200 dilution,
with cut-off serum dilution 1/160 for positivity, although sera were also
tested at lower dilutions (1/20, 1/40, 1/80). Before the adoption of the
anti-human IgG (Fc specific) secondary antibody, in preliminary stu-
dies, Alexa Fluor-568 goat anti-human IgG (H + L, A21090/Invitrogen)
at 1/750 dilution was also used. As negative controls for all live-cell
CBA, AQP4 transfected HEK293 cells were used. b. a commercial fixed-
cell assay detecting again total IgG, tested only at 1/10 serum dilution
for positivity as instructed by the manufacturer (Euroimmun, Liibeck,
Germany).All sera were also tested with a commercial CBA kit for anti-
AQP4 antibodies, according to the manufacturer (Euroimmun). Anti-
MOG positive patients with a clinical diagnosis of autoimmune en-
cephalitis were also screened for antibodies to a large panel of neuronal
antigens, including NMDAR, GABAbR, AMPAR, CASPR2 and LGI1, as
well as for binding to rat hippocampus or cerebellum by im-
munohistochemistry, using commercial kits (Euroimmun).

2.3. Ethics

Ethical approval for the study was obtained by the Ethics Committee
of the Eginition University Hospital (511/2018). Informed consent for
inclusion in the study was obtained from the patients.

3. Results
3.1. Epidemiological data

We identified 41/1300 (3.2%) patients tested, seropositive for IgG1l
anti-MOG antibodies. In comparison, in the same period we identified
37 (2.1%) anti-AQP4 positive patients out of 1800 patients (including
most of the above 1300 patients). No patient was positive for both anti-
MOG and anti-AQP4 antibodies. Clinical, serological and radiological
data were available and analyzed from 21 of the 41 anti-MOG-IgG1
positive patients, among 426 patients referred by our clinics (Tables 1
and 2). Nineteen out of the 21 patients (19/21) were of Greek and 2 of
Albanian origin; 12/21 were females, and all 21 manifested the disease
between ages 13-73, with a mean age at onset 34 * 16 years. None of
the negative controls was found positive by this assay.

3.2. Clinical spectrum of positive anti-MOG antibody patients

Clinical and radiological features of the 21 seropositive patients are
presented in Tables 1 and 2, Figs. 1, 2 and 3). At disease onset, 10
patients had ON (3 with relapsing ON), 4 myelitis, 1 NMO, 3 atypical
MS, 2 encephalitis and 1 had encephalomyelitis. During final assess-
ment, two patients developed NMO, patient no.12 (Fig. 2A,B) with ON
at onset and patient no.21 (Fig. 2C,D,E) with extensive myelitis at
onset. Of note, in 3 patients we observed a change in the clinical dis-
order during the course of the disease: a. patient no.17, with ON at
onset, 12 years later developed cortical encephalitis with the MRI
showing right cortical high signal on FLAIR (Fig. 1A), continuous
slowing with polymorphic sharp waveforms on the EEG over the right
fronto-temporo-parietal region, CSF pleocytosis (200 WBC/mm?>; 62%
polymorphonuclear and 38% lymphocytes), absence of CSF oligoclonal
bands, unremarkable for infectious agents, with complete recovery
following a course of corticosteroids; b. on the contrary, patient no.8, at
onset developed cortical encephalitis, with cortical meningeal gadoli-
nium enhancement (Fig. 1B,C), CSF pleocytosis (190 WBC/mm?; 25%
polymorphonuclear and 75% lymphocytes), absence of CSF oligoclonal
bands, unremarkable for infectious agents, with complete clinical and
radiological recovery (Fig. 1D) following a course of corticosteroids,
however with a marked change to relapsing ON in the following years;
c. patient no.16, at onset developed ON, followed by four relapses with
main symptoms: hemiparesis, cerebellar ataxia and psychosis, with
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Table 2
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Average values of the demographic and clinical features and therapeutic intervention of the anti-MOG positive patients.

Female:Male

Greek origin

Age at onset

Months of neurol. symptomatology
Diagnosis at onset

Final diagnosis
Annual relapsing rate before/without treatment
Annual relapsing rate during treatment

Response to corticosteroids in the acute phase

Maintenance treatment (> 6 months)

Oligoclonal bands

12:9 (57% F)

19/21 (90.5%)

34 = 16

93.6 + 135.8

1 NMO, 10 ON, 4 myelitis, 2 encephalitis, 1 Encephalomyelitis, 1 Tumefactive
MS, 2 MS with extensive myelitis

3 NMO, 8 ON, 3 myelitis, 2 encephalitis, 2 encephalomyelitis, 1 tumefactive
MS, 2 MS with extensive myelitis

1.1 + 1.8

0.52 = 0.7

18: YES, 1: No,

2: did not receive steroids

9 Azathioprine, 2 mycophenolate mofetil, 2 Methylprednisolone, 1
Prednisolone, 1 Rituximab, 1 IFN-b and glatiramer acetate, 1 only IFN-b and 5
no treatment

5 YES, 12: NO

final diagnosis of encephalomyelitis with coexistence of anti-NMDAR
autoantibodies (Fig. 1E,F).

Three patients fulfilled 2017 revised MS criteria [30], however with
atypical characteristics of MS. Specifically, patient no. 20 had tume-
factive lesions (Fig. 1G), absence of oligoclonal bands and several epi-
sodes of ON during interferon-beta treatment. The second patient
(no.14, published as a case report; [3]) had a few periventricular lesions
in the brain white matter, with a Dawson finger (Fig. 1H), extensive
cervical lesion load (< 3 vertebral segments long, Fig. 1I) and presence
of oligoclonal bands in the CSF, however with a spinal cord lesion in the
conus medullaris (Fig. 1J) and a flare phenomenon during steroid ta-
pering, features previously described in MOG-antibody associated dis-
eases [11]. The third patient (no. 19) had ovoid-like lesions located
periventricular and juxtacortical, typical for MS (Fig. 2I), however with
long extensive myelitis in the cervical (Fig. 2J) and thoracic spinal cord.

3.3. MRI data of patients with anti-MOG antibodies

Brain lesions were detected in 14/21 patients (Table 1). Cortical le-
sions were detected in 2 patients, while 8 patients had juxtacortical le-
sions, 11 had lesions in the deep white matter, and 5 had periventricular
lesions. Furthermore, lesions were detected in the corpus callosum in 5
patients, in the thalamus in 1 patient, in the brainstem in 2 patients and in
the cerebellum in 3 patients. Eight out of 14 patients had non-specific
lesions, 7 had poorly demarcated lesions, 3 had tumefactive lesions, 1 had
Dawson finger, 4 had brain lesions with gadolinium enhancement and 2
had meningeal enhancement (Table 1, Fig. 1). Six patients had lesions in
the optic nerve, while 5 of them with gadolinium enhancement. Spinal
cord lesions were detected in 10/21 patients. All 10 patients had lesions
in the cervical region, 6 in the thoracic region and 3 in the lumbar region
(2 in the conus), while 8 had LEM (7/8 LETM); however most of the
patients had not performed MRI in the whole spine.

Fig. 1. Brain and spinal cord MRI from patients seropositive by all three anti-MOG CBAs. A: patient no.17; relapse with cortical hyperintensity on the flair image,
12 years after ON. B-D: patient no. 8; at onset developed cortical encephalitis, with cortical hyperintensity on the flair image (B) and meningeal gadolinium
enhancement (C) with subsequent complete clinical and radiological recovery (D). E-F: patient no. 16; brain tumefactive lesions (E) with enhancement of the spinal
cord (F) with coexistence of NMDAR antibodies. G: brain flair image of patient 20 with tumefactive lesions. H,I,J: patient no. 14; a Dawson finger in the brain (H),
cervical spinal cord load (I) and myelitis on the conus of the spinal cord (J; arrow).

4
Institutional Repository - Library & Information Centre - University of Thessaly
03/05/2026 02:06:02 EEST - 216.73.217.38



J.S. Tzartos, et al.

Journal of the Neurological Sciences 410 (2020) 116673

Fig. 2. Brain and spinal cord MRI from patients, positive for IgG1 anti-MOG, but below the level of positivity for total IgG anti-MOG with the live or fixed CBA. A,B:
patient no. 12 with extensive cervical myelitis lesion (A) and a periependymal mecencephalic brainstem lesion (B; arrow). C,D: patient no. 21, with extensive thoracic
myelitis lesion (C), with central involvement (D) and with non-specific brain lesions (E). F: patient no. 13, with myelitis, extended to two cervical segments. G,H:
patient no. 18, with tumefactive brain lesion (G) and cervical extensive myelitis (H). LJ.: patient no. 19; with brain periventricular lesions (I) and spinal cord

extensive myelitis (J).

3.4. Laboratory data of patients with anti-MOG antibodies

Changes in anti-MOG titers in 11 patients were detected during
relapse and remission phase of the disease. Fig. 3 shows a considerable
correlation between anti-MOG titers and disease severity for 10/11
individual patients, while 4 patients converted to anti-MOG ser-
onegative with disease in remission phase (patients no. 3,13,18 and 21).
Three of these 4 patients converted to seronegative were under im-
munosuppressive treatment. Only in patient no. 15 (with the diagnosis
of encephalitis) the titer of anti-MOG antibodies increased during re-
mission, without treatment. Although there were high and low titers
among the patients in each clinical state, the average titer in relapse

was 1/84 = 1/82 whereas that in remission was 1/33 * 1/30. In
addition, we tested for anti-MOG antibodies in the CSF of 8 seropositive
patients; only one had such antibodies (patient no.15), with the diag-
nosis of cortical encephalitis in the absence of oligoclonal bands. Oli-
goclonal IgG bands in the CSF were detected in 5/16 patients, 4 of
which had brain lesions. None of those with final diagnosis of ON had
detectable oligoclonal bands.

3.5. . Relapses and response to treatment

In total, 9/21 patients relapsed at least once during 93.6 months of
average follow up, with 0.73 =+ 0.82 relapses per year. Among the

Fig. 3. Correlation of anti-MOG titers with clinical
fluctuations (relapse and remission) of individual
patients.

Sera of 11 anti-MOG positive patients were collected
at a subsequent stage, while in remission and their
titer for IgG1 anti-MOG antibodies was tested. The
figure shows the change of titer for each patient
between the two clinical states.
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patients which relapsed: at onset, 6 had ON (out of the total 10 patients
with ON), 1/4 had myelitis, 1/2 had encephalitis, and 1/3 had atypical
MS. During disease exacerbation, almost all (18/19) patients were
treated with steroids and responded effectively. Sixteen patients (16/
21) received maintenance therapy (9 with azathioprine, 2 mycophe-
nolate mophetyl, 3 steroids, 1 rituximab and 2 received MS therapies),
whereas 5 patients did not receive any maintenance immunotherapy.
Overall, the average relapse rate in the untreated group (including
patients untreated for > 6 months) was 1.1 * 1.8/year (for 13/21
patients), whereas in the treated group with immunosuppressive
therapy for =6 months was 0.52 + 0.7/year (for 13/21 patients).
Patient no.20, who had received MS-specific therapies (INF-beta, fol-
lowed by glatiramer acetate) had > 10 relapses during treatment in
10 years time and patient no.16 had a relapse immediate after receiving
IFN-b. Overall, excluding deficits from optic nerve, residual deficit was
present in 6/21 patients with mean EDSS score 2.8. Optic nerve residual
deficit was present in 5 patients with mean value of 7/10 optic acuity.

3.6. . Comparison of the anti-MOG IgG1 assay with the other two most
popular anti-MOG CBAs

Subsequently we compared the efficiency of the IgG1-CBA with
those of the other two popular anti-MOG CBAs.

Initially we compared the two in house live-cell CBAs in our hands,
adopting the recommended serum dilutions (1/20 for the IgG1-CBA and
1/160 for the total IgG anti-MOG CBA). Firstly, we tested the specificity
of the IgG anti-MOG CBA using as second antibody the anti-human IgG
(H + L) antibody [IgG(H + L)-CBA], according to earlier studies [19].
Ten out of 142 (7%) sera from healthy controls were found positive at
1/80 dilution, of which 4 remained positive at the cut-off 1/160 dilu-
tion. This observation and the possibility that the anti-human
IgG(H + L) may also cross-react with other immunoglobulin subtypes,
due to the common L-chain among all immunoglobulin classes, likely
including the less specific IgM [34], prompted us to further analyze the
10 healthy controls, positive at 1/80 dilution cases, and another 70 sera
(of the 142 controls) found negative by the IgG(H + L)-CBA, using the
more specific anti-human IgG (Fc specific) as second antibody, which is
recently preferable [4]. With this anti-antibody, only 1 healthy control
serum was found positive at dilutions 1/80 and 1/160 from the 10 cases
and none of the additional 70 cases. Therefore, we adopted the anti-
human IgG (Fc specific) as the second antibody for the live-cell whole
IgG anti-MOG CBA [IgG(Fc)-CBA]. Then, these 80 healthy control sera
(i.e. the 10 plus 70 sera tested for IgG-Fc) were tested with the IgG1-
CBA (at 1/20 test serum dilution), and none of them was positive.
Furthermore, we screened 40 anti-AQP4 positive sera with the two
CBAs, i.e. the IgG(Fc)-CBA and the IgG1-CBA, at 1/160 and 1/20 test
serum dilution, respectively; all sera were found negative with both
assays. We also tested 25 of the above negative control sera (10 from
healthy individuals and 15 from anti-AQP4 positive patients) with the
commercial CBA and all were found negative.

Finally, we screened all 426 sera of our clinics with the live-cell
IgG(Fc)-CBA and 144 of them with the commercial CBA. All tested sera
which were negative by the IgG1-CBA were also negative with both
IgG-CBAs. In contrast, among the 21 patients positive by the IgG1-CBA,
6 were negative by the IgG(Fc)-CBA (with below the cut-off titers: be-
tween 1/40-1/80) and 3 were negative by the commercial CBA, 2 of
which were among the 6 negative by the IgG(Fc)-CBA (Table 3). In-
terestingly, both “double negative” patients had typical AQP4-ser-
onegative NMO, both with history of ON and extensive myelitis lesions
(Fig. 2A,C,D); specifically, no.12 had also a periependymal mesence-
phalic brainstem lesion (Fig. 2B), whereas no. 21 had non-specific brain
lesions (Fig. 2E). Among the 4 patients negative by the IgG(Fc)-CBA and
positive by the commercial CBA, patient no. 2 had ON with non-specific
brain lesions, patient no. 13 had transverse myelitis, extended to two
cervical segments (Fig. 2F), without findings in the brain MRI and ab-
sence of oligoclonal bands, patient no.15 had encephalitis, with
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headache, epileptic seizures and CSF pleocytosis (60 white blood cells/
mm?®, 12 polymorphonuclear and 48 lymphocytes), unremarkable for
any infectious agents and complete clinical and radiological recovery;
furthermore, patient no.18 had encephalomyelitis, with a few peri-
ventricular lesions, a tumefactive lesion in the brain MRI (Fig. 2G),
LETM (Fig. 2H), and absence of oligoclonal bands. Finally, patient
no.19, positive with the live-cell IgG assay (titer 1/320) but negative
with the commercial assay, had ovoid-like periventricular and juxta-
cortical brain lesions (Fig. 2I), typical for MS, however with extensive
myelitis in the cervical (Fig. 2J) and thoracic spine. Overall, all patients,
including those which were seronegative with one or both of the ad-
ditional CBAs, had characteristics of the anti-MOG demyelinating dis-
eases.

4. Discussion

In this study, we screened for IgGl anti-MOG antibodies a large
cohort of patients suspected by their clinicians for “MOG-disease”
(during 2016-2018), and we analyzed the clinical and radiological data
of 21 seropositive patients (identified among 426 patients referred by
our clinics) which belong to a broad spectrum of demyelinated dis-
orders. In addition, comparison of the 3 popular CBAs [4,12,34,35]
suggested the superiority of the IgG1-CBA. Early studies using a CBA for
total IgG anti-MOG antibodies [19], showed the presence of high titers
of anti-MOG antibodies, predominantly in patients with ADEM, and
some patients with AQP4-seronegative NMO, ON, LETM or clinical
isolated syndrome; yet such antibodies were also detected in several
controls [19]. Apparently, this was due to the possibility that the anti-
human IgG (H + L) antibodies used as second antibodies in those early
CBAs, may cross-react with other immunoglobulin subtypes, likely in-
cluding the less specific IgM [34]. More specific CBAs were needed.

Improvements in the MOG-CBA for anti-MOG antibodies have in-
creased the specificity of the assay and therefore its usefulness for di-
agnosis. Currently, three are the most popular MOG-CBAs: detection of
total IgG MOG antibodies by a live-cell CBA [4], a commercial fixed-cell
CBA which also detects total IgG anti-MOG [12,35], whereas the third
one is a live-cell CBA that selectively detects only the IgG1 subclass of
MOG antibodies [34,35]. Nationwide studies, using the improved as-
says [5,12,13], detected MOG antibodies predominantly in patients
with ON, followed by myelitis and ADEM-like presentation [13]. Based
on such findings, specific criteria [18], recommendations for testing
[11] and specific clinical and radiological features [8,22] were pro-
posed.

The 21 anti-MOG seropositive patients of our clinics were found to
belong to a broad spectrum of disorders. Nearly half of them (11/21),
were diagnosed with ON or myelitis, with only 3/21 patients fulfilling
AQP4-seronegative NMO spectrum disorder (NMOsd) criteria [36]. This
observation is in agreement with previous reports, thus suggesting that
anti-AQP4 seronegative NMOsd is not the most common clinical phe-
notype of MOG-disease [5,13]. Three patients suffered at some point
from encephalitis, seronegative for other glia or neuronal antigens or
infectious agents, followed by complete clinical and radiological re-
covery. These data agree with recent reports, showing the presence of
anti-MOG antibodies in patients with encephalitis of unknown etiology,
often with specific findings, characterized as cortical encephalitis
[22,33]. Two patients were defined as having encephalomyelitis, based
on the presence of tumefactive lesions and extensive myelitis [27]. One
of these also had anti-NMDA antibodies, with a history of psychosis,
similarly with previous observations [31]. Another three patients had
brain lesions that fulfilled 2017 revised MS criteria [30]; however with
atypical findings, suggesting the presence of anti-MOG associated dis-
order. MS characteristics [26] were atypical and they also had findings
often detected in MOG-antibody associated diseases [11]. In accordance
with previous reports [24], relapses were not an uncommon feature to
our patients, 0.73 * 0.82 per year, with lower relapse rate in the
patients who had received immunotherapy, than in the untreated
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Table 3
Anti-MOG titers of the 21 patients, analyzed with all three CBAs"

Journal of the Neurological Sciences 410 (2020) 116673

Pat. no. Final diagnosis IgG1 anti-MOG (limit 1/20) 1gG anti-MOG (limit 1/160) IgG anti-MOG (commercial fixed-cell CBA)
1 NMO 1/80 1/640 Positive
2 ON 1/40 1/80 Negative Positive
3 ON 1/80 1/320 Positive
4 ON (CRION) 1/80 1/320 Positive
5 ON (CRION) 1/320 1/1280 Positive
6 ON 1/80 1/320 Positive
7 ON (CRION) 1/160 1/320 Positive
8 ON (history of cortical encephalitis) 1/80 1/160 Positive
9 ON 1/160 1/640 Positive
10 Myelitis 1/80 1/320 Positive
11 Myelitis 1/1280 =>1/1280 Positive
12 NMO 1/40 1/80 Negative Negative
13 Myelitis 1/20 1/80 Negative Positive
14 MS with myelitis 1/80 1/320 Positive
15 Encephalitis 1/40 1/80 Negative Positive
16 Encephalomyelitis 1/80 1/320 Positive
17 Cortical encephalitis 1/80 1/160 Positive
18 Encephalomyelitis 1/20 1/80 Negative Positive
19 MS with myelitis 1/80 1/320 Negative
20 MS tumefactive 1/160 1/320 Positive
21 NMO 1/20 1/40 Negative Negative

ON, optic neuritis; CRION, chronic relapsing inflammatory optic neuropathy.
Negative results are marked with bold.
@ All sera were also tested for AQP4-Abs by CBA and all were found negative.

group.

Comparison of all three most popular MOG-CBAs is needed in order
to define the gold-standard CBA for MOG antibodies. In a recent ex-
tensive study [29], sera found anti-MOG positive by a live-cell IgG-CBA
were then tested by the live-cell IgG1-CBA and the fixed-cell IgG-CBA.
About 94% were also positive by the IgG1-CBA but the fixed-cell assay
was much less sensitive [29]; yet it was not investigated whether the
latter two assays could detect additional positive sera, negative by the
live-cell IgG-CBA. Herein, we tested all 426 sera with all three CBAs. All
405 seronegative cases by the IgG1-CBA were also negative by the other
two CBAs. Interestingly, among the 21 IgG1-CBA seropositive patients,
6/21 had negative titer for IgG(Fc)-CBA (below its cut-off of 1/160).
The 1/160 cut-off for the IgG(Fc)-CBA was adopted as suggested by the
original publication [19], in addition to our own observations, that
lower serum dilutions (1/40-1/80) occasionally give false-positive re-
sults. Of note, all our 6 “seronegative” patients with this assay (but
positive for IgG1-CBA) had considerable antibody titers (1,/40-1/80)
even if below the set cut-off, and had characteristic findings of MOG-
disease; this suggests that when using the IgG(Fc)-CBA, titers below the
cut-off have an ambiguous meaning, i.e. some might correspond to
actual MOG-disease and some to negative “false-positive” sera. The
commercial fixed-cell CBA was positive for 18/21 sera and negative for
3 sera, the 2 of which were also negative by the IgG(Fc)-CBA. In fact,
these two “double seronegative” patients (no.12 and 21; but positive by
the IgG1-CBA) had typical NMO.

Overall, the IgG1-CBA seems much more sensitive, and likely more
specific, than the other two CBAs. Indeed the IgG1-CBA identified 21/
426 seropositive patients, whereas the other two assays identified only
15/426 and 18/426 seropositives (all within the group of the 21 ser-
opositives by the IgG1-CBA). Moreover, with this assay, a very good
correlation was observed between anti-MOG titer and disease state; for
10/11 tested cases, the titer decreased between relapse and remission
(Fig. 3) suggesting the possibility of disease monitoring. In fact, 3/4
patients (no 13, 18 and 21), IgG1-CBA positive at relapse (though ne-
gative by the total IgG-CBA), became IgG1-CBA negative at remission,
further confirming the specificity of the IgG1-CBA assay. In addition,
the IgG1-CBA was at least as specific as the other two assays, since none
of the tested 120 negative controls was found positive by the IgG1-CBA,
whereas one control serum was positive by the IgG(Fc)-CBA. Therefore,
we tentatively conclude that the IgG1-CBA is more appropriate to be

generally adopted for the detection of MOG antibodies [34,35]; and the
present study). Further studies are needed to support our findings in
larger cohorts of clinically defined patients in order to establish the
gold-standard assay for detecting anti-MOG antibodies (likely the IgG1-
CBA) and to further define the boundaries of the still increasing MOG-
spectrum of disorders.
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